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The geological and agricultural surveys heretofore taken j 
by Mr. Van Rensselaer, have been published and distribut- j 
ed gratuitously. This was published with the same intent j 
also. But Mr. V. R. has since given me permission to direct | 
the remainder of ihe edition to be sold at ^1.50 each, after | 
reserving a sufficient number for scientific institutions, ^. 

All the money received for these will be applied solely j 

to amcultural improvements* 

^ A. EATON. 

Note. — Orders for these books may be sent to Messrs. 
D. Steele & Son, or Messrs. Websters & Skinners, book- j 
sellers, Albany. 
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At page 24, Fenifermja SaUe, should be Ferriferout Slate, 
At page 113, in the 18th line from the bottom, after the word stNringS^ 
interline the ^oxda^ ond gypntm* 



.«'^n«jDH|'. 



;.f 



m^t 




^ 



Ql&OIiOQlCAIi 



AND 



OF THE DISTRICT ADJOINING 



tHE 



£BIi:CANA£. 



y 



'5 • r 



o 



GBOLOGICAIi 

AND 

AORICULTUBAL BURVBY 

OF THE DISTRICT ADJOINING 

THK 

IN THE STATE OF NEW-YORK.- 



TAKEN VNDEB THE DIBBCTtON OF THE 

HON. STEPHEN VAN RENSSELAER. 



PART I. 



CONTAININO 

A DESCRIPTION OF THE ROCK FORMATIONS; 

TOGETHER WITH ▲ 

cHio&o€ixoAZi monxjBf 

EXTENDING FROM THE ATLANTIC TO LAKE ERIE. 



SAINTED BT PACKARD & VAN BENTHUTBEN. 

1984) 



SlOC^'^^ ~v- 






.0?- 



h;,.T.Ar -■•.nt I'.DaABC 



TO THE 



BdN. STEPPIEN VAN RENSSELAER. 



The following pages contain the result of my geological 
inye^tigations in the vicinity of the Erie Canal^ so far as | 
liave been able to ascertain the rock formations. Agreeably 
to your directions, I b4ve extended the profile view of tho 
rocks across Msissachvsetts to the Atlantic^ abo^t one hun- 
dred and eighty miles east from the eastern extremity of th^ 
canaU Itfaclure and James have given sketches of great 
extent, fonnded on hasty and very general observations i b^t 
no geologist on either continent has hitherto attempted to 
give a transverse view of rock strata acvoas such an exten* 
give district, from a particular examination of each individual 
rock* This section is about five hundred and fifty miles, in 
extfiQt, stietching across nin^ degrees of l<^ngitude, and 
crosping both of the gre^t primitive r^ges of New -England, 
(the White Mountain and Green Mountain ranges,) also the 
broad transition and secondary ranges of the eastern and 
western parts of the state of New- York- Therefore if your 
directions have been faithfully executed, you will have pre? 
sented to the science more elementarjn facts in a connected 
viepff than any other ipdividual. ^ /. 

As I have from time to time received ydur particular di-* 
rectioos, and communicated to you every material step which 
I have taken, I have but few remarks to make, introductory 
to the following printed report, excepting such as are due in 
regard to the nomenclature. In your last letter, before you 
set off for the seat of government, after tellii^ me that Prof. 
Silliman's health would not admit of his accompanying me 
to any part of the section, you uiged the necessity of my 
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6 Introduetarif Report. 

eonferring with some other distingaished geologists, in re- 
gard to the few changes in the geological nomenclatore 
which I proposed. Accordingly, I sent a printed circular to 
aeveral hundred gentlemen, who bad given more or leas at- 
tention to the science, eihibiting my proposed new namea, 
and requesting their remarks. The answers which J have 
received from many of them, particularty' from ProH t)evre7 
and Mr. Hitchcock, have been very useful to me— confirm- 
ing me in my opinion in many cases, and causing me to 
make additions and alterations in others. Though i have 
been greatly assisted by many gentlemen of extensive ob- 
servation, with whom I have fallen in at various points of 
the section, Prof. Joel Nott, of Unibn College, is the only 
professor of this science with whom I have been upon the 
ground; and an accident deprived me of his interesting re- 
flections, excepting at a limited distance. This happened 
' to be, however, at those places best calculated to settle the 

4 question respecting that extensive slate rock which embraces 

the gypsum, shell limestone, water limestone, &c. 

I have adopted the European name in every caie where 
an established name would apply ; but where I have found 
no settled name which is applicable to the rock under con- 
^ nderation, I have given it a destriptive name, in imitation of 

BaltewelPs me to//{^r<ni«, and Conybeare &Thil\i^s^ scdtferotLs 
rocks. The reader may therefore prefix any favorite name 
he chooses, and consider the name which I have given as 
part of a definition. 1 would not be understood to say, tfiat 
I cannot find names in some authors, which have been ap- 
plied to rocks resembling some parts of our western rocks ; 
but the same names are differently applied by different au- 
thors, or even by the same author. Multitudes of elegant 
treatises on geology are written by those who never exa- 
mined the rocks they describe, excepting in hand specimens; 
Such woiks I consider of no authority, but as always calcu- 
lated to mislead. 
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To. identify the secondary, rdcks of buir. district with those 
of Eqcoj^,. was, firom the be^nning of my examiniitioos, a 
principal otyeict. For this imrpose, I examined every Eh'* 
Topean treatise of reputation, and made careful coikiparisons 
of specimens, I found no difficulty in efiecting this object 
with alljrotks; excepting those which are above the salt for- 
matiojoi. And even here^ I find eveiy rock in some way re<* 
jferced to by European authors; but their liames seem to 
have been^ven to. insulated beds and patches, without any 
.TieWi lb those extuisive strata which are found in our dis* 
trict* Several -European writers have complained of their 
contracled slrata^ .so made by the approximation oi their 
primitive ranges ; whereas our ifecondary rocks^ along the 
canal liite, are: several hundred miles in extent, and remaric- 
ably uniform ia their leading characteristics. 

After examining our^rocks with as much care and accu^ 
racy as I am capable of doing, I venture to say, that we 
have at least five distinct and continuous stftita, neither of 
which can with propriety take aay namo hitherto given and 
defiled in any European treatise which haci reached this 
country^ The late work of Phillips and Conybeare describes 
many, .of the beds, aiid someef the varieties found among 
thie jrdoka reiSMrred to. But the nomenclature of these very 
aUe ,geiDili6giats cannot be adopted in our district, without 
masigliiig and distorting the unprecedented sim{dicity of our 
rdckitcataw 

BakeweU^aniOxperienced European geologist, who is ho- 
nouraUy noiioed in various parts of Rees' Cyclopaedia, says, 
'f I believe^ tfaatai» enlarged view will be sufficient to prove, 
that alt • the stratified rocks above red sandstone are local 
formations, which had their origin In detached hollows, or 
seas of great extent, and are limited to certain portions of 
the ^be^^' Whether BakewelPs opinion is a correct one, 
and is applicable to our district or not, I acknowledge myself 
unable to identify those distinctly characterized strata of the 
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&ie Canal little^ wkicb are above tbeMlifevooi iooki, «rith 
thoie which;aie deicribed ia Ettitop^an booki, ord^figMted 
bjipecimebs labeUedby EaropeMi g«o)ogi»«B) Md i«Mlt to 
ttk couptiy* ' . 

Geologrliat itfr peculiar dfffieoltiei^ firoov wWdi tH oAer 
Bobnoet are. esempt. QueBtims: ioxhemiiliyiilay -k^^at-* 
tied io the laboratory bjr -eaperinieiit. MatbiQikalitdl and 
pbUQaepbi€al.que«tioi]s may be diacaaMdy while tiiematemate 
for' diBOuiaipto are ready fumisbed byievr own intelkcloal 
leflacftonK Plaoti^ aniinab and. minefah^ may . be arranged 
in ttie Aiiiieinn^ and all questions veiating lo tbeir iMrinaie 
princfplet ony he diteeised mtb 6cility.r :ihit the lelatiTe 
positioiM» the tbades of difier^e^ the peoeKaroeinideiSotMy 
whether continumit or in tnbordioiUe bedi^. aiie; subjeots of 
enquiry in settling the characters of rocks, which can be 
JQdged oCwhUe flwj are ihaitoooiy. 

:. . .1 r . . .; ! . 

Tiie aUnvial depoaits hide prdbably obeity^nide fanidaedHia 
of aU owr .0ec4»ai^ry strata.from oar iqapeclbn.. Wd atre 
tbaref<Nee eompeVed to trayerse eTery>atreaar of wafer, to 
seaftsb out every naked cliff, to desonid inle crety 4»teni, 
to eiamine wella^ water race-ways arid diiefces, to Obtain a 
few elementary &cte« Then we mtist travel back andforth, 
cMsparing, cotajeclnfing, often afanaat despairing, betee we 
enn arrive atisnob a knowledge of the strata, that we^ dare 
trust our views before the doubting public. After >all <hi» 
labour and pains, we are subject to have our feelings out- 
ra^dy or rather to bavte our indignalida' ezdted beyond en* 
durance, at perceiving public confidence in our hboura 
weakened b^ Uie arrognht periods of a sophonHMtcsesibUer, 
whose ignorance of oor pubject. is acardaly .oetoesipnied by 
his want of fidelity. • 

Your liberality and disinterested patronage are fny ittoog 
ssiffeguard ia the present case. You have fiiitoisbed every 
facility for perfecting the work; you have setnb baiiiii te 
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my ei]>en8e8, nor to those of the engirayers or priDlers.. All 
the defects ii^re therefore striptly tny owp;'re&ukiogy how- 
ever, neither fhDtn want of industry, or of opportunity for 
obserratioD* . ^ 

If the preceding remarks have not given you full satisfac- 
tion in regard to the liberties I have taken with geological 
nomenellit^re, against whfcfh you cautioned me, I wo/uU add 
my length of servitude in the cause of this science as, an. 
apology. I was the first, in point of time, who attempted, a 
pariicular classification of American rocks.* I have given 
twenty-fiJiUr courses of geological lectures on and near our 
section, and the number of my pupils exceeds two thousand. 
I had travelled more than three thousand miles on foot, and 
two thousand by water and carriage conveyance, in search 
of geological facts, before I became a subject of your patron- 
age. I have added more than five thousand miles of land 
and canal travelling, injpursuit of the same object, during the 
last four years, while my expenses have been paid, and my 
efforts richly rewarded by your munificence. You will not 
from this infer, that I am endeavouring to convince you that 
I am infallible in my opinions ; but that I may be excused 
for taking liberties in some questionable cases, which might 
have been deemed arrogant in a younger man. 

The young gentlemen, Messrs. M. H. Webster and J« 
Eights, whom you appointed as assistants, discharged their 
respective duties with ability and the strictest fidelity. Mr. 
Webster's discriminating talent as a naturalist, and Mr. 
Eights' taste for drawing, seemed to be indispensable in aid 
of your purpose. The views were all taken by Mr. Eights, 
excepting that of Black Rock village ; the latter was pro- 
cured and presented by Gen. P. B. Porter. 

* AfClure had given an excellent yiew of the geographical location of the 
IffimitiTe, transition, and secondary formations of the United States, before J 
imblished my first edition of the Index to the Geology of the Northern States. 

2 
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My ndtai tAk«i doiteg <be emniMtioti, iktt toflieictttly 
copirai to fiiniith mtteritlt for doable the oamber of pages 
here prtn. I had atoo colkctad materiak for a pttttj ex- 
teniiFa articla on Pecaliar Fonnatioiii. Bot on a refiew of 
mj maniMcripti, it appeared to ne, that a mere dij collec- 
tion of ftctt ooght to be compfeaied at mnch ai posiible. 

I conclude by tayingi that if t have not miraiiderrtoodi 
jroar directioati fliii report is as perfect as I am capable of 
making it 



RespectfttUy submitted, 

AMOS EATOH . 



TVoy, (JV. Y.) Jan. 92, 1824. 
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This survey was taken, and the report published, 
for the benefit of those who wish to become ac- 
quainted with North American rocks, and their 
most interesting contents and associations. Those 
who are not satisfied with hand specimens collect- 
ed by others, may collect for themselves, and see 
all our rocks in place, by following these directions. 

Between the highest part of the ridge in Savoy 
on our section, and the top of the Williamstown 
Mountain, (a distance of eighteen miles,) granite^ 
gneiss^ hornblende rockj mica tlate^ talcose rock^ granu- 
lar ^rtz^ granuhf Umerock^ sparry Umerock^ and pri^ 
vnxHve argiUke^ may be seen in place to good ad- 
vantage. The granite, however, will be found only 
in layers and veins. A thorough student should 
cross the mountain both at the north and south 
ends of the town of Adams, where the roads now 
lead over to the east The hornblende rock is ex- 
hibited in a very interesting manner, where the 
south road rises up into Savoy. The granite is 
most perfect on the north road. 

Three of the rocks just mentioned may be collect- 
ed at the Noses and little Falls : I mean the gra- 
nite, ^eiss, and hornblende rock. They are found 
in greater perfection there in loose boulders, how- 
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ever, than in place. Williamstown Moontain being 
but about twenty-four miieB east of the commence- 
ment of the canal, it is worth a journey that dia* 
tance, to see all the primitive rocks in place. 

Transition argiUite may be examined to good ad- 
vantage at the Cahoes. Cakiffrous sandrock^ at Flint 
Hill. Metalliferous timerock^ one mile east of Scfao- 
harie-Kill, and along the ledge south of Canajoharie. 
GraywaekSf at Alexander's Bridge. Old Red Sand" 
stone^ on Catskill Mountains, or on the Hudson be- 
low the north blii^ of . the Palisadoes? Millstone 
grit^ two miles south of Utica, in the falls of Starch- 
Factory Creek ; it is in boulders two miles west of 
Oriskany, on the south side of the canal. SaUferous 
rock^ at Oak-Orchard Creek. Grey band^ pn a creek 
eighteen miles east of Lockport, and at Genesee 
Falls. Ferri/eroiw ^/Icr/c, Genesee Falls. Ferriferous 
sandrock^ Genesee Falls. Calciferous slaie^ Limestone 
Creek in Manlius. Geodiferous Uimroek^ Lockport 
Comttiferous limerock^ Black Rock village. Pyriti- 
ferous focAri: Eighteen-Mile Creek oa the south shore 
of Lake £rie. jjmygdahid and grepisfone trap^ on 
Connecticut River, or the Palisadoes on the Hudson. 

.Whoeyer takes the trouble to examine these lo- 
c^litieS) may make himself acquainted witb all 
North American rocks, according to the nomen- 
clatuf^ adopted in this report He may &)d spe- 
cimens in the same localities to fit any other plan 
of arrangement, as far as suich plan will apply to 
our rocka, A southern traveller may take the Pa- 
lisadoes. in bis way^ v^hile passing up the Hudson in 
the steam^boat. He may make his first stop at the 
Palisadoes, and bis next at West Point At the 
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latter place be will find granite, gneiss, and horn- 
blende rock in place. After leaving the steam 
boat, and ascending the canal to Troy, be may 
make an excursion to Williams College by latid. 
On returning to the canal, be will not leave it again 
until he reaches Lake Erie ; then he may take a 
carriage to Eighteen-Mile Creek. 

Thus, by merely taking carriage to Williams 
College, thirty miles, and eighteen miles along the 
south shore of Lake Erie, all our rocks may be 
seen in place, by the traveller in canal packets and 
steamboats. 
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Geological Nomendalure, 17 to 40 

General Formations, 41 to 45 

Remarks on Canal Rocks, 47 to 49 
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Hornblende Rock, . • 54 & 55 

Mica Slate, 56 

Talcose Rock, 56 

Granular Qaartz, 56 & 57 

Granular Limerock, 57 & 58 
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Primitive Argillite, 62 to 66 

Transition Argillite, 67 to 72 
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Ferriferous Slate, 119 to 120 
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Calciferous Slate, . . 124 to 132 

Geodiferous Limerock, 132 to 136 

Cornitiferous Limerock, 136 to 138 

Pyritiferous Rock, . 139 to 145 
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Niagata Falls, 149 
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Hitchcock's Section, 158 to 163 

sir The General Section is supposed to be on the south side of the observer—- 
Mr. Hitchcock's on the north. The former must be placed at the beginning of 
the book, the latter at the end. 
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At the 45th page, 7 lines from the bottom, make a reference to the margiir 
after the words New-Jersey shore, and there write : 

These rocks extend a few miles into the state of New-Yoik. 

At page 93, 8 lines from the bottom, after the words, coal formation, make a 
reference to the margin, and there write : 

Geolo^sts may hereafter decide, that there is none of the true Old Red Sand- 
stone on Connecticut River, or under the Palisadoes ; but that all these red rocks 
belong to Mr. Hitchcock's coalformaHon^ or to t\^e ialiftrousfornuOion of som^ 
geologists, or to the secondary breeeia of others. 
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llNc^fiTuitrATfiLY for Gecloffj^ Werner, the Ak^ 
t^^ of the science, never published an eleoientarf 
system. We depend for a knowledge of his views 
of elementary classification, definitions, &c. on the 
notes of bis pupils taken down at his lectures ; and 
a few of his essays, which appeared in public jour- 
nals. Kirwan, of Dublin, and Jameson, of £din» 
fourgb, made separate attempts at an exposition of 
the Wernerian system in English, during the life of 
Werner. They differed considerably, however, in 
their views ; and varied more or less in their defi- 
nitions of most rocks* . . . 

There were, as might be expected, many chasms 
in the system of Werner to be filled up, as new dis- 
coveries were made. But the recent custom among 
geologists, of cutting up and subdividing, seems to 
be upon the point of ruining the simplicity of the 
Wernerian arrangement, as the same custom among 
botanists has already nearly ruined the Linnean 
system of vegetables. 

No theorizing is required for determining the 
succession of our transition and secondary rocks { 
because we have localities in abundance, where 
they may be seen in the order of arrangement in 
which their names are here given. But our primi- 
tive rocks cannot be inspected in a manner so sa- 
tisfactory. Their highly inclined position, together 
with the limited extent of some, render certainty 
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often a difficult desideratum. Consequently geolo^ 
gists, in our country, who pursue truth with the 
greatest zeal, often differ in (heir opinion in regard 
to the arrangement of some of the primitive rocks. 
None, however, has created so much confusion as 
the varieties of Trap or Hornblende rock. Had 
Werner once declared to his pupils that there were 
but two distinct strata of hornblende rock, the Pri- 
mitive and Basaltic, much confusion among geolo- 
gists would have been saved. Perhaps no fact is 
more conclusively demonstrable, when limited to a 
consideration of American rocks ; but we accept 
the suggestions of ourcotemporaneous countrymen 
with great reluctance. We prefer shutting our eyes 
to facts, for the sake of manifesting our obsequious- 
ness to " the great men of Europe.'* 

To experienced geologists it is almost a matter 
of indifference, what name a writer gives to a rock, 
if he describes it from his own personal examina- 
tion. Every line he writes will be more satisfac- 
tory, than as many pages composed by a closet 
theorist, who has not examined rocks in place. 

I follow the Wernerian arrangement, excepting 
that I adopt, in part, the superincumbent class of 
Biakewell, and place old Red Sandstone in the 
Transition class, according to the latter author. 
I have not been able to discover any advantage 
in rejecting the Transition class, and adding the 
Tertiary ; though very leanied and ingenious ge- 
ologists approbate the innovation. 

The few names tvhich I have added, were ad- 
mitted with extreme reluctance ; and, as it were, 
forced upon me for want of established names 
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which appeared to be appropriate. These names 
were constructed upon. the principle recognized 
by Bakewell, Phillips and Conybeare, and some 
others. It is that of compounding the name of the 
most important nuneral embraced an the rock, with an 
adjunct expressing to bear. Thus Bakewell calk^ 
the transition limestone the Metalliferous stntum; 
baeaii^se it is the. only limestone rock which often , 
contains ores of metals in veins^ &c. So Phillips 
and Conyheare name oqr red rock of the west, 
SaUferous ; because it is the only rock which con* 
stitutes the flqor of the ^alt formatipn. 

The following are the only North American rock 
strata, with their subdivisions and subordinates, 
hitherto discovered and defined, according to my 
views of the subject, i have given the names of 
the principal minerals embraced in each rock also. 

I. PRIMITIVE CLASS. 

1. Granite. 

Minerals. Hyaline quartz, felspar, mica, green, 
blue <and red tourmaline, shorl, eme- 
rald, beryl, chrysoberyl, topas, ser- 
pentine, calc Bpal", tabular spar, adu^ 
laria, silieious spar, fluor spar, tremp- 
lite, sulphate c^ barytes, magnesiao 
limestone, phosphate of lime, pinite, 
andalusite, zircon, lepidolite, epidote, 
zoisile, asbestoSi, augite« saclite, co- 
cholite, talc, plumbago^ gold, platjna, 
silver, copper, iron, lead, tin, zinc, 
nickel, bismuth, tellurium, molyb- 
dena, tungsten, titanium, uranium. 
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SubdivisioDs. ISftty gDeiss. 
Quarry giieite. 
Sandy gneisSb 
Porphyritic gneiss.^ 

MiiTBRALs. Hyaline quartz, felspar, nica, gar* 
net, adularia, carboimte of stroDtian, 
pfaosj^te ef liBie, alum, copperas, 
i^inelle, zircon, liaydenite,plumba^, 
gold, silrer, coppe#, iron, (ead, tia^ 
Bine, manganeee^ biwiutb, antimony, 
molybdena, tungsten, titanium, ura- 
nium, arsenic, oebaU. 

3* Hornblende Rock. 
S9l^4ivi«M>ns. Granitic hornblende Rock. 

Gneisseoid Hornblende Rock. 

Slajty Hornblende Hock. 

Porphyritic Hornblende Rock. 

Sienite.f 
|ilui$^L$« ^Qrnblende, felspar, tremolite, gram-* 

n^^tl^i Finite, 8capolite,epidote, zois- 

ilte, S^^m?t» lyjperstf j<i.f , acty nolite, di- 

cills(gQ, aiilv^r, cobalt, arsenic, nickel, 

bismuth, t^ljurium, yranium, antimo- 

ny, chopper, twgstea. 

* 1 have never seen porphyritic granite. I believe this variety 
of gndss has been mistaken for it. 

i I have seen no rock which can be catkd greenstone, with any 
pnopnety,fls a diffinpt slnttiMn. All the«^ varieties are sometimes 
deepfre^y and.9Qme^imes ipree^ish.hrowi). 



V 



Minerals Quartz, nuoa^ g)|raet; iiafipaMt btfuH 
rotidfti^i piirite, tt^uitite, made, shorl, 
gold, titaiiiiini, ooliiBifaiuiii. 

& Tai^gMa Rock. 

SlibdiTidions; Taicdee SIstd. 
Ctil^»4te ^itte.* 

Mjkerals. Quartz, talc, mica, garnet, magnesian 
fimestone, ccirboDale <^f magnesia, 
steatite, asbestos, amiantboid, bj-, 
drale' ^ magnesia, serpentine, cblo- 
rite, copper^ octahedi'al ctystala of 
oxy d of jraB, cHraaiek 

6. Granular Quartz, 

Minerals. Quartz, ferruginous quartz, bematitic 
iroA Qtre, ooanganese^ Utanimo^ 

7^ GRAmiMi^ Limerock. 
MiNERAU. Lime^tooei mica, t^lc, purple tour- 
maline, asbestos, serpentine, verd 
antique, whife pyroxebe, grammatite, 
' magpefeian tifae^tmie, tremoliAe, do- 
lomite, gibbslte, bracite, necronite, 
titanium, nephtite, cbrome. 

8. Sparry Luierock, (or Second Primitive Limerock.) 

MiNERAifS. I;4imestojiq,. qalc spar,, cblorke, lead, 
antimony., 

* There is no distinct clilorite rock. Mfca-slate, lalcose^ilite^ 
argiUite, graywacke^ and siiitjfvtlBittmck, u« often coloured with 
chlorite. 
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9. Primitive Aroilliti;. 
Sttbdiviuoii4» Slriniog Skte. 

Cfaloritic Ai^ite; . 

Graphic SUk^ 

Alum Slate. 
Minerals. Milky -^uartay chlorite, red jasper^ 

striped jasper, lydian atone, made, 

plumbagoi talc^ jp^am^esfe, copper. 

IL TJRANSIXION CLAi^. 

)0i Transition, AaaauLrrE. 
Subdivisions. Roof Slate. - 

Giazed Slate. > 

Alum Slate. 
Subordinaies. Flinty Slate. 

Jaspery Slate. 
Minerals. Alum, milky quartz, red jasper, green 

jaspery slate, lydian stone, anthra* 

cite, plumbago, mercury, lead, cop- 
. per, manganese, petrifactions. 

11. Cajuciperpus Sandrock, (or Transition Sandrock.) 

Minerals. : Qttartz, quartas crystals with two py- 

.., ramids, calc spar, lamellar sulphate 

of barytes, . carbonate of bary tes, 

brown spar, anthracite, silver, mer- 

, cury, lead^ copper^ zinq, antimony. 

12. METALLiFERous LiiiiERocK, (of Tfonsiiton 
Limerotk.) 
Subdivisions. Compact Limerpck. 
Slaty Limerock. 
Shell Limerock. 
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Minerals. Limestone, quartz, petrifactions, sil- 
ver, lead, icopper, gold, mercui^, 
zinc. 

13. Graywacke, (or MetalKferfm Graywacke.) 

Subdivisions. Slaty Graywacke. 

Chloritic Graywacke. 
Rubble Graywacke.. 
Red Wacke. ' * 

Subordinates. Grinstoiie Grit 
Hone Stono* : 

Minerals. Quartz, cidc.spar, aptbracit/e, petri- 
factions, carbonate of bary tes, alum^ 
chlorite, copper, lead, manganesct 
silver, gold,. antimony. 

14. Old Red Sandstone. 
Minerals. Quartz, corallinites, iron, copper. 

III. SECONDARY CLASS. 

15. Millstone Grit. 
Subordinate. Conglomerate. 
Minerals. Quartz, coal. 

16. Saliferous Rockl 
Subdivisions. Red Sandrock. 

Red Slate. 
SvbordinattB. Salt above — coal beneath ^ 
Minerals. Quartz, bones of quadrupeds, com- 
mon aaU) glauber salts, moriiite of 
lime, mnriatf^ of magnesia, coal, mer- 
cury. 
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17. GftfcY Band^ (or Grty Feke.) 
Minerals, Quarts, salt. 

*18. Ferriferous Salte. 
Subordinates. Argillaceous Iron Ore. 
Jasperjr Iron Ore. 

*19. Ferriferous Sakprdck. 

Subordinates. Argillaceoas Iron Ore. 

Jaspery Iron Ore. 
MixtuiALi^. Quartz, zinc. 

*20. Calciferous Slate, (or Second Graywacke 
with Shell Limerock.) 
Subordinates. Shell Limerock. 
Slaty .Limerock. 
Water or Silicious Limerock. 
Gypsum^ 
Minerals. Fibrous barytes, calc spar, satin spar, 
saltpetre, nitrate.of liine, epsom salts, 
alum, copperas. 

*2I. Geodiferous Limerock, (or Sunne Stone.) 
Minerals. Gale spar, fluor spar, corals, shells, 
sulphate of strontian, brown spar, 
snowy gypsum, selenite, zinc, anti- 
mony ? 

^B2. CoRNif iPERous LtMBtiOGK, (or Second Shell 
Limerock.) 
Subordinate. Hprnstone layers. 
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*23. pYRiTiPERous Rock, (or Third Graj/wacke with 
Shell Umerock.) 

Subdivisions. Pyritiferous Slate Rock. 
Pyritiferous Lime Rock. 

Subordinate. Sulphurous and Bituminou& Coal. 

Minerals. Concrete wacke, sulphuretted hydror 
gen, bitumen, coal, copperas, epsom 
salts, alum, iron pyrites, petrifac- 
tions. 

IV. SUPERINCUMBENT CLASS. 

24. Amygdaloid, (or Proper Basalt.) 
Minerals. Hornblende, chalcedony, analcime, 
chabasie, stilbite, zeolite, agate, sar- 
donix, calc spar, barytes, amathyst, 
carnelian, agate, opal, leucite, ido- 
crase, prehnite, laumonite, copper. 

25. Greenstone Trap, (or Newest Floetz TVap.) 

Minerals. Hornblende, quartz, felspar, leucite, 
prehnite, augite, copper. 

N. B. The names to which the asterisk (*) is 
prefixed, I propose for want of other appropriate 
names.* 



* In the 2d Edition of my Index to the Geology of the Northern 
States, I followed those geologists who consider the secondary lime- 
stone and gypsum, as forming regular strata. I had then but little 
knowledge of the secondary rocks of our country^ as I acknowledged 
in that treatise. 
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I. PRIMITIVE CLASS, 

Includes those rocks, which ne^er contain any 
iirganic relics, nor coal. 

1. Granite, 
Is an irregular aggregate of quartz, felspar, and 
mica,* not of a slaty structure. It is called grey or red^ 
according to the colour of the felspar. When the 
rock is chiefly felspar, with disseminated specks of 
quartz, so as to give the surface a little the appear- 
ance of Chinese letters, it is called graphic. Local- 

* It is not necessary that one should be an adept in mineralogy 
before he enters upon the study of geology. But the student in ge- 
ology must be able to recognize the nine minerals^ which constitute 
what are called the letters of the geological alphabet, before he com* 
mences the study of rocks. Specimens of these minerals are easily 
obtained ; and by trying their hardness with the knife, their lustre 
by the eye, and whether they will effervesce with nitric or muriatic 
acid, ail necessary knowledge of them is soon acquired. They are 
Quartz, Felspar, Mica, Talc, Hornblende, Arglllite, Limestone, 
Gypsum, Chlorite. Every jrock consists essentially of one, two, or 
three of these nine homc^eneous minerals. All other minerals em« 
braced in rocks, may be considered as accidental ; though their pre- 
sence often furnishes good factitious characters. Werner's topaz 
rock would require another mineral ^ but that has only one known 
locality. 
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iTiEs. Granite is often seen in veins traTersing: 
gneiss and botilblendA r56ks^ as in Spetld^r aiid 
Belchertown. It presents itself in very thick alter- 
nating layers in gneiss also. Near the military acad- 
emy, at West-Point, in the Highlands, such layers 
HktLj be seen ^tti ten to twenty feet in tbidtnese. 
But from several re-examinations made within two 
or three years, I am incKmd to doabt the existence 
of a stratum of granite in Spencer, Belcbertown^ 
Southampton, Chesterfield, of tb^ tlighlands. I 
venture ti^ ask ibis question^ Is granitl? to be found 
ki New-England or inNew-York4 other than in veinSf 
or alternating layers, (possibly in beds) embraced 
m other prinutive rocks ? Graphic granite is in 
ecMasiderable quantities in Southampton otines, 
twenty -five miles soutti of Conway ; also in Litdh* 
field 0oonty, ia Connecticut 

2. Gitfeids,'* 
ts a slaty aggregate of qaartz, felspar add mtca ; 
generally finer grained than granite. When it is 
very fissile it is called slaty gneiss ; when in com- 
pact blocks^ it is called quarry gneiss ; when it con^ 
tains but little felspar ot mica, and is chiefly made 
tip of fine grains of quartz, it is called sandy gneiss ; 
when it is spotted with large pieces of felspar, it is 
called porphyritic gneisb. Localtibs,! ^hty^ \n 

* Doctr. De Witt Clinton, Prof. Nuttall, and many other learrt^ 
geologists, consider this rock as a slaty, or stratified, variety ofgra- 
nite. 

f The names of places referred to will be found on the profile map; 
or they will be referred to a place that b on it 



Spi^nceir ; pMphyriiit, in Coy'B Hill ; tfotufy, at Lit* 
tie Palk ; qti(srty^ between heictsttt fttid Worces^ 
ter, abo in Haddam, Conn. 

3. *Hoa4bl£nde Rock, 

h an aggregate of hornblende and felspar, ft 
often contains grains of quarts, tktiA mmetimes a 
little mica. No other rock, in otn^diidtriet, extejHy 
itrg those df the diiperinoumbent tlads, contak)6 atijr 
material proportion of aggregated hornblende.^^ 
When ft 16 irwgolarly aggregated, presenting the 
general aspeet of granite with hornblende snbsti^ 
tuted fof mica, it is granitic hornblende rock ; when 
it appears like gneiss, with hornblende substituted 
for mica, it is gneisseoid hornblende rock ; when rl is 
of a slaty stracture, it is ehty hornblende ; when it is 
spotted with pieces of felspar larger than those of 
the general aggregate, it is porphyritk horpAknde 
rock ; when it is ai> aggre^te so constructed as to 
appear to be hornblende speckled with felspar, it is 
sienite. Localities.— The granitic variety in Daiton^ 
three miles south of the village, and twenty miles 
south of Adams ; gn^isiseoid, the whole of Butter^ 
Hill, in the Highlands, on the Hudson^ one hundred 
miles south of Albany ; slaty ^ in Belchertown, five 
miles southwest from the village i porphyritie^ in the 
west part of Plainfield. 

4. MlCA^LATB, 

Is an aggregate of mica and grains of quartz. It 
is generiilly in thin rifty layers, and very fissile. It 
ii sometimes compacti and contains columns or 
piles of small siK^^ided crystafe of mt«^, piercing 
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the layers. LocAtixiEs.— F««&, in Conway ; eomr 
paet^ Worthingtoo, ten miks 8outhwe0ierlj from 
Plainfield. 

5* Taudom Rock, 
Is an aggregate of talc and fine grains of quarts, 
and generally some mica. It dififers from mica slate 
in many localities, by containing very little talc in ad* 
dition to the common constituents of mica slate. It 
is takose daU when of a silver-grey colour ; Morite 
daie^ when greenish ; it passes into steatite when the 
talc is in large proportion. Localities. — Takoge 
date^ Plainfield ; steatite^ Cummington, ten miles 
•ooth of Plainfield J cUariU date^ a few miles west of 
Plainfield. 

fi. Granular Qvartz^ 
Is made up of grains of quartz in a state of ag<* 
gregation, without the appearance of any cement 
When the whole mass has a tawney appearance, 
(which is the most common variety) it is the ydkno 
granular quartz ; wlien it is more fine-grained, some- 
what compact and nearly white^ it is the white gran-' 
nlar quartz. Localities. — Near Williams College 
is the yellotD ; in Wallingford, Vermont, sixty miles 
north of Williams College, is a mountain of the 
white. 

7. Granular Limerock, 
Is made up of glimmering grains of limestone, 
without the appearance of any cement. It is gene- 
rally more or less translucent at thin edges, and 
white. When it is in thick compact layers or 
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masses, it may be wrought, and is calkd etaiimff 
marble'; when it is rifty <^ divided into thin layers^ 
often with talcose slate intervening, it is skdjf kme*' 
rock. LocALrriEs. — Statuary marble^ at Adams, and 
Williams College, aind extending a great distance 
north and south ; sbOy^ accompanying the statu<- 
ary ; but most abundant in Alford, forty miles south 
of Williams College. 

6. Sparry Limerock, (or Second Primitive Limerock^ 

Is somewhat granular, but much less so than the 
granular limeroek ; its grains being finer and more 
closely compacted. It is distinguished from aH 
other limerocks by being traversed at greater or 
less intervals by veins of cakareous spar. These 
veins often cut the rock into small checks. It 
embraces no petrifi9ictions. It generally contains 
quartzose grains, so that its surface becomes sandy 
on exposure. Its colours are variegated ; bluey 
white, grey, greenish, &c. It alternates with primi- 
tive argillite. Locai^ities. — ^At the east foot of Wil* 
fiamstown mountain ; also on the west side, along 
the Little Hoosick. 

9. Primitive Argillite, 
Is a slaty homogeneous rock, which dissolves in* 
to a clay soil on exposure ; therefore often called 
clay-slate. Its slaty layers approach a vertical po- 
sition in our district, always leaning iii a direction 
opposite terthe primitive range of rocks with which 
it is connected^ Its common colour is bluish, often 
inclining to purple. Its layers ,or tables are often 
undulated, and covered with a takose eoat, giving 



them a> 91x101119 siirftio?^ SmimUidm i\m roe4( if 
ooloured grMi) with oblorit^ ; vq^ifituiifB it. ii ritd ; 
in some places it pootiuw so omcb plnmUtg^i tb»t 
it will gi?e a black atraak to paper; it is tben oaUr 
ad grtipkio ihu / sometiina^ it pafiges into obm iA>lf . 
IiOCALiTiw.<»WiUiaimtQWD Mountaiiif C(uiaeqti««t 

II. TRANSITION CLASS, 

Inclades tbofse rocks, wbicb, in som^ localities, 
are known to contain anthracite coal, or aiarino 
Aiiganic relics ; but never contain bituminoq«^ coalf 
nor dry land or fre^b water petrifactiono. . . 

10. TiVAw^iTKwr AftoiLiiiTiSf 
fe a soft alaty homogonooiM rock, inoatly i^ % 
Uoiftb or dark brown colour* It di^iolve^ into a 
day soil more readily than primitive argilbte.. l\^ 
fllaty layeta are generally more nearly in a vertwal 
position tban those of the primitivo- It is not ^ 
sfaioing or variegated, being more unifomi in itscQ** 
lours. It frequently contains anthracite ; and sotaf** 
times, though rarely, petrifactions are found in it 
Localities. — ^la the next ridge we^t of Williams- 
town Mountain, Moant Olympus, the banks of the 
Hudson, and Caboes FaUi$. U is separated from 
primitive argillite every where in opr district by 
sparry lifnerpfk- ^ : 

11, CAi^cijF^aoys SAifPROCK, (ar Transition S(in4rock^) 

Is an aggregateof quartzoie, sand and fine^liini 
of carbonate of lime. The proportions of tbo Hon^ 



•libMolB «ra vmmUt ; Imt-ibe quarts is^fenemlbf 
m-the largest propoHiofu On e^ponnte^ the Ikne** 
fitoQe part 8o«b dirappears^ leaving the aufface A 
mere silicioiiB Bandstbne. It abcwhds m geodesi 
often lined ^ifilh quartz .ciTetals, 4o. It maj be 
imij eaUad'a gftoJifmfouM muiAmA. LocALtrsfi./*^ 
A mile northeast from Meant Oljmpus ; Bara^g^ 
on the Hudson ; Flinl-Hill ; inclining against both 
aides of ttie gneiss Totk of tibie Noses and little 
Falls. 

12. Metaiubsrous LiM»ao^K9 
Is more or less compact, opake, fracture oon. 
choidal and scaly. It* is frequently cellular, con- 
taining small disseminated masses of calcareous 
spar in scales. It is sometimes slaty ; bet then each 
limina dr layer incompact. It is not trafersed by 
veins of calcareous spar^ like spanry limerocks. A 
kind of bark4ike fersi^nous slate is often interpeer 
ed in (be natural cleaTages. Its i^>per serlaoeelf 
ten contains petrifactions. Colour geneMUy.*grey 
OR slate*ciJour. Lqcalitie&-«^ Accompanies audi re< 
posee OA the ealdferous saadrock erery where in 
our district. It is a very important rock in some 
countries. The silver mines of South America are 
said to be in this roek« 

13. Gravwackb, 

' Is an aggregate of angular grains of quartzose 
sand, cemented by indurated clay, apparently com- 
posed of disintegrated argillite. It generally con* 
tains glimmering scales of talc and-mica. A coarse 
vmety^ c^led xubbk-^tme^ (or common gray- 



HMNSke) i» r^ry liari^ and emUsum \m§b pMdmB 
mtid fnigoitiilt of argiUile, Blalbf gnijrwaeke^Jbb 
Glimmering scales are rare or who% waoting io 
tills ?ariety« The colour of Utis rock is generallj 
grey. But it is coloured green with chlorite in 
Peteeslbm^ and red irith die pepsxydef iron oeor 
die foot of Catfikill Mountain. LoeAi4T0i.«~Thi6 
16 a very extencAre reck in the state of New*Yorlif 
Pennsylvank^ kc It conirfitutes most of the Catei* 
kill and Allegany moantains. On our sectioHy all 
the varieties may be obtained, excepting the red? 
at Petersburgh and Alexander's bridge. 

14. Old Re» Sandstonje, . . 
Is an aggregate o£ angular graias of quartaoee 
sand, cemented tc^etberbya ferrugtnbua ai^ille*' 
iceous cement. Though it is colouredt red^ or red* 
dish, if it be potviefized and thoroughly washed) 
me^t of the quarts grains appear glasey and ncbriy 
transpatent Some of tbegraias, howeter^ appear 
tp be about tbe colour of rose quarts^ It gencraH^f 
contains glimmerir^ scales, like gray imcke slate) 
but the fnterstices between the graina of quartz ar^ 
not filled like those ofgraywacke. hocAutms.**^ 
Connecticut River presents the only locality in our 
section. But it is very abundant near the t6p of 
Catskill Mountain, about forty miles south of Sche- 
nectady. It contains, petriiactions of branching 
ooralUnes, resembling the, roots jof woody plants. 
These petri^ctions, being mistakeii. for dryJaii4 
plants, have causeii ^as:ro<J( to be |^ped in t^ 
seeoodary class. I h^ve traced. a :.QiD|^: ktMi^lfif^ 
thia petdfaQtiofi more tha^ thirty f^e(; ijn^ ti^ifii, iroQl^ 
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loclades ttaps»^ rtok? Mrbidb scipMtic^^ contain 
jbUumfoo^/coal, or jQresh' wa^eA Qf 4^7 Jbod jrej^a, 
a& well a9 thqM of marine orjspn* Some ts^peeim/^ai) 
Uf ererj secjondarj stratuin in puf diatrictv wiU: eft 
%*vi?8cei,iiiitb. acids. * ' .^ 

Js a coari^ harsb aggregate of :quAitto$id 9aiid 
and pebbles : apparentljr held t^^g^her by the att 
traction of adhesion, without cement It is grej, 
or yellowish grey, sometioies r^di^b It has a ve- 
ry sharp grit^ which serves well for miUstones. 
iLocAtiTiBs. — In the side of the hill from two mil?s 
southwest of Little Falb to Utiea^ particularly at 
the top of the falls in Starch-Faotory Greek, andtat 
the factory on ; Steals Creejb; in Westmoreland; 
in Lower Genesee Falk« . [ > . ^ 

... -.:);••-, / • • '..'"'[ 

16. Saliferous Rock, ^ 

Is an aggregate of minute rounded grains of 
quartzose sand, or of minute argillaceous and 
(jnartzose grains^ formed into red or greenish, sand- 
stone, or soft red or greenish brittle clay slate, 
l^be sai^stop^ ku^d is distinguished from ihe old 
r^i, sandstopep hj its rounded . grains, as they ap- 
p.9fir under the magnifier, aitd by its not containing 
glimmerif^ scales^ excepting in a few rare casest 
LoQA£^iTiE9«-rIn the side-hill along rthe Bo.ath:Bid? 
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of the canal, from near the Little Palls to JfHeti ; 
at Vernon ; Oneida Creek ; Lendx ; Safina ; finom 
four miles west of Rochester to Lockpoft ; Licwis- 
ton, ten miles north of Tonawanta. 

17. Grey Band, (or Gretf Feke^ 
Is a hard fine-grained grey rock, which is so 
compact that it may be considered as homogeneoas. 
It is a thin bat continuous stratum, every iwrhere 
overlaying the red saliferous rock ; and mi^t be 
called grey saKferous rock. Localities. — ^Along the 
south line of the canal, in the side of the hill, from 
near Little Falls to Utica ; Westmoreland ; Vero- 
na ; Genesee Falls ; Lewiston* 

16. Feariferous Slate, 
Is a soft argillaceous, almost homogeneous rock. 
It is greenish blue and bluish green. It is a very 
brittle slate, generally scaly or shelly. It is every 
where immediately beneath red argillaceous iron 
ore, or embraces it in alternating layers. Locali- 
ties. — ^In the hill, south of the canal, from Little 
Falls to Utica; Verona mines; Genesee Falls ; Ni' 
agara. 

Id. Ferriferous Sandrock, 
\a a grey, or yellowish grey, massive aggregate 
of quartzose grains, often hyaline, held together ap« 
parently by the attraction of adhesion. It embra- 
ces and overlays red argillaceous iron ore, and is 
frequently coloured with it. Lpcalities.— On the 
highest hills from near Little Falls to Oneida Creek, 
overlaying and embracing the most valuable iron 



iM[ie8 of Westmoreland, Verona, Vernon, Paris, &c« 
In the bed of the c&aal it appears frequently from 
a littfe west 6f Rome to Montezuma ; in Genesee 
Falls; Niagara* 

20. Calcu^erous Slate, (or Second Graytoackej with 
Shell Ldmerocky Src) 

h an agl^gabe of qaartzose sand and claj slate, 
jirotbar alitiminous compounds. Sometimes it is a 
(tefic tbm slate ; but it is often hard, silicioua, and 
rings. ONire or less on being struck. It is a grey 
colour, and can scarcely be distinguished from 
gray wacke slate in hand specimens, with the naked 
eye. But under the magnifier the constituent par- 
ticles appear somewhat rounded ; and it is nearly 
or quite destftute of the shining scales. Locali- 
ties. — ^The principal rock forming the ridge south 
of the canal from Oneida Creek to Pittsford. It 
embraces all the plaster beds, water-lime beds, 
shell limestone beds, &c. throughout its whole ex- 
tent. .. 

21. Geodiferous Limerock, 
Is an amorphous irregular limerock, which 
abounds in geodes. It is generally fetid on being 
struck ; is often very dark-coloured, but sometimes 
light grey. It contains, in geodes, calc spar, zinc 
blende, fluor spar, sulphate of barytes, &c. Local- 
ities. — The banks and bed of the canal near the 
east side of Genesee River ; Lockport ; Niagara 
Falls. 

22. Cornitiperous Limerock, 
Is made up of shell limestone layers, embracing 



layers and beds of liom«totie. It mmi* Qibe tiie 
moiit exteosively ceatiuooli^ abell-luiiprOdciQ o«r 
district LoQ4LiTffis.^Blacfc Rock ; Niagam Rmerv 

23. Ptritiferous Rock, {or Thdrd Grmfwadke^wiih 

SheU'lAmerdeky) 
Is a silicious or calcareood grey rock with allu- 
minous cement, eitber. slaty or in bJodDS, and 
abounding in iron pyrite#. k is called pjivitous 
shale by some geologists. Ou exposure it is itepM* 
ly disintegrated. It abooods in petri&ctioas,< wbioli 
sometimes consist of iron pyrites* LbcAutias.*^ 
South end of Cayuga Lake at Ithaca $ south shore 
of Lake Erie, between its eastern terasiMtion aad 
Sturgeon Point 

IV. SUPERINCUMBENT CLAfiS, 

Includes those hornblende rocks, which overlay 
other rocks in a non-confermable position. They 
generally repose on old red sandstone, or on saliif- 
erous rock in our district. They are considered 
by many distinguished geologists, as of volcanic 
origin. See the learned and most instructive es- 
say of Prof. Cooper, LL. D. in Amer. Jour. Sci. 
Vol. I. 

24. Amygdaloid, (or Bamlt^) 
Is an aggregate of hornblende particles, so very 
minute and so closely compacted, as to appear ho* 
mogeneous to the naked eye. Under the magni- 
fier minute particles of felspar, and a little quartz, 
may be discovered in some i^pecimens. It is dark 



grejr jindi bMwn, »ralj greeoisk it oontaina Ttfr* 
iiiciiiar baiiiies, aad aMielitoMr.geodeft) fiUied nitb 
eald 9pmf^ fayaci|ith quartz^ chalcedonjr^ &c. Tbeei^ 
dobstances often fall out on exposure. Localities. 
-**Under Mount Holjoke; under the Palisadoes on 
Hudson River. 

25. GRSBffSToifB Trait, 
* ' id; an aggregate c^ grains of bomMende and fet 
sjfmn 'sonyetiraes containing quartzose Isand. It ge- 
nerally exhibits a prismatit; or columnar tendency; 
and id often in very perfect polyhedral columns. It 
rings on being struck, whicb gi^es it the name of 
eKnkstoi^e; Its tc^tm is mostly dark grfey, with a 
greenish tinge on being wtef. It is coarsen-grained 
than amygdaloid, which it always overlays in our 
district; Lo^ALifiBs.^^Mounf Holyoke ; the Pali- 
sadoes on tbe Hudson River. 



OF A F^W TECHmCAL TERMS, USED /JV THJR FOLLOWJMf 
' '■ ^ ' DESCRlPTWJrS.' 



o 



/S»ra/fe^.-^The mis^i^plicatibn of this term calls 
ibr a particular explanation. It is properly appli-' 
ed to any individual in a series of rocks, when we 
speak in relation to the series. It may also be ap- 
plied to an individual layer of a rock, or of an allu- 
vial bank, when we speak in relation to that rock 
or bank only. Thus, when we speak of tbe gene- 
ral structure of tbe earth, we say it is made up of 
many strata ; some of which are granular and 
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others are stratified. As granite is not generallj 
stratified, bat grajwacke sbte is. I use the word 
lajer, however, in all cases, excepting when I in- 
tend an entire rock in the general series. For al- 
though either stratum or lajer may be used here 
with propriety, I can ayoid much repetition and 
circumlocution, by this distinction. 

jiUemaiing Layers. — ^This expression is used, when 
a rock embraces layers of a difierent rock, appa- 
rently co-extensive with itself with which it is ar- 
ranged in interchanging series. 

Bed. — This term is used, when a rock embraces 
a dijfferent rock, or mineral which is not one of its 
essential constituents, of limited extent, between 
layers which terminate it by approximation, and 
finally contact with each other. 

Disseminaied. — This term is used, when a mine- 
ral is scattered about in a rock of which it is not 
an essential constituent, in small pieces. 

Feins — ^This term is applied, when one kind of 
rock traverses another across its grains, laminae, 
or fibres. Any mineral may be in veins. 

Geode. — This term is applied, when a rock con- 
tains a cavity more or less spherical, or some of its 
sides curvilinear. It is sometimes empty ; but more 
commonly it is lined with crystals, or contains a 
substance different from its rock. 



PximltWe^ TraBfi^itioi^ i%%eoii&AX^, and 

(Vid. Def. pp. 27, 32, 36, 38.] 



The Erie Canal crosses prifnitive, transitiotj, 
and secondary rocks. From its commencement at 
Albany^ to Rome, a distance of about one hundred 
and forty miles, it passes oTcr primitive and transi- 
tion rocks only. From near Rome to its termina- 
tion at Lake JSrie, a distance of about two hundred 
and twenty miles, it passes through a country 
which is uninteiTuptedly secondary. From Alba- 
ily to Roffie, the line of the canal is wholly confin- 
ed to the traraition formation ; excepting about 
two or three miles along the foot of the Noses, in 
the toWB of Root, and about the same distance 
where the canal ascend^ the Little Falls. 

Though three formations present characters most 
Hnequivocal, according to the definitions given at 
pages 27, 32, and 35, a single stratum only of the' 
priinitive claes is crossed by the canal. All the 
strata! belonging to the transition class, excepting 
the Old fi^d ^ndstone, are <mt through by it ;' 
also all the secot^dary are either cut through by 
it, or underlay it beneath the alUivial deposits. 
No superincumbent rocks are found ki place with- 
in the limits of the canal district. 

6 
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Most of New-England is primitive. Connecticat 
River runs through a traositioD and secoodarjr val- 
ley, while crossing Massachusetts and most of Con* 
nocticut. A similar lormalioD extends down to 
New-Haven, diverging from its west side near Mid- 
dletown. There is a transition strip from Boston 
to Newport, IL I.*— also a small pateh about Wor- 
cester, Mass. &c« The west side of Vermont, ad- 
joiuitig Lake Champlain, is mostly transition also. 
With these and a few other exceptions of little ex- 
tent, all the New-England atates are founded on 
primitive rocks. 

The primitive rocks of New-England are natu- 
rally divided into two distinct ranges, which may 
be called the White Mountain and Green Moun- 
tain ranges. The White Mountain range.runs down 
from Lower Canada, on the east side of Conoecti- 
cut River, to the Sound. It rune through New* 
Hampshire, iucluding the White Mountains, and 
crosses our profile section in the town of Spencer. 
The Green Mountain range runs down on the west 
side of Connecticut River and east of Lake Cham-' 
plain, and of the northern part of the Hudson Ri« 
ver. It crosses our section in Savoy, and continues 
in a south direction to near the northwest comer of 
Connecticut. There it divides into two branches. 
One branch inclines westerly and forms the High- 
lands, which cross the Hudson about fifty miles 
from its mouth. The other branch continues down 
to the Sound, embracing most of Long-Island, New- 
York Island, Staten-Island, &c. 

The state of New-York is divided into nearly 
equal parts of primitive, transition, and secondary; 
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if we admit of a stratum of primitive ai^llite. The 
primitive is divided into the northern and southern 
bjr the interposition of the transition. The south- 
ern primitive district is separated from the transi- 
tion by a line commencing near the northwest cor- 
ner of Bennington county, in Vermont, and running 
nearly parallel to the east line of this state, at the 
distance of from three to ten miles west of it, as far 
as the north line of Dutchess county. It then runs 
in a southwesterly direction through Newburgh, 
Goshen, &c. to the state of Delaware. The north- 
ern primitive district lies west of Lake Champlain, 
and east and southeast from Lake Ontario and the 
River St Lawrence. It consists of mountain ridges 
of gneiss, with intervening valleys of transition 
sandstone and limestone. The gneiss is more near- 
ly in a horizontal position, than is usual for rocks of 
gneiss in New-England. All these mountain ridges 
may be called by the general name, Macomb^s 
Mountains.* They are bounded on the east by 
Lake Champlain, and the flat country east of Pal- 
mertown Mountain ; on the north, northwest and 
west, by a border of transition rocks, interposed 
between them and the St. Lawrence and Lake 
Ontario ; on the south by a similar border, accom- 
modating itself to their spurs and undulations in the 
vicinity of the Mohawk, Fish Creek and Salmon 
River. 

If a line be drawn from the southeast corner of 
Lake Ontario, so as to run about three miles south- 

* First, because they are mostly embraced in Macomb's Pur* 
cha8e.-^SecondIy, because Gen. Macomb signalized himself at the 
nuapn of this district, in the late war. — Thurdly, because they have 
never been known by any general name. 
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westerly fVod S^linofi Rirer, the We9t Imincfa of 
Fish Creek, and the Mohawk as far as Little Falls ; 
then south about nine or ten miles $ then we^t to 
the town of Potnpey ; then southwest to the Penn- 
sylvania line, where it crosses Tioga River ; this 
will form the division line, or terj nearly, between 
the ti'ansition and secondary formations of the state 
of New- York. The transition rocks^ south of the 
Mohawk, are chiefly argillite and graywack^.— 
Those which are north of the Mohawk, are mostly 
sandstone and limestone. The secondary roeks are 
mostly of a slaty texture, embracing limestone in 
beds ; excepting the northern part in the vicinitjr 
of the canal line and Lake Ontario. Here the 
rocks are chiefly of a sandy or very soR, at^illa- 
ceous texture. 

Both the transition and secondaiy formatimis, 
which seem to belong to the Green Mountain se- 
ries, differ widely in all their most striking fea- 
tures, from those of the Macomb Mountain series. 
From the latter proceed the iron, salt and coal for- 
mations. Even the mountaiti ridges themselves 
abound in the primitive ores ; especially in the vi- 
cinity of Lake Champlain and Lake George.— 
Whereas the Oaiskill Mountains and. their subsid- 
ing ridges, which manifestly appertain to the Green 
Mountain range, are very barren in useful minerals. 
The secondary rocks too, which proceed from 
them, have not hitherto presented much to interest 
the mineralogist or the miner. 

The order of strata is uniform in our district, 
both in the Green Mountain and Macomb Moan- 
tain series. But strata are often wanting here, «s 
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in all other countries. It is a remarkable fact, that 
mofirt of the secondary strata are wanting in the 
Green Mountain series ; and most of the primitive 
and transition strata are wanting in the Macomb 
Mountain series. 

Several geologists have told us, that the subsid- 
ing ridges of the Alleghany and Catskill chain of 
mountains extend up the west side of Lake Cham- 
plain into Canada. McCIure, however, asserted 
that the northern counties, embracing Macomb^s 
Mountains, were primitive. I venture to add, that 
the Catskill Mountain gray wacke does not cross the 
Mohawk any where west of Schoharie Kill. Its 
breadth is probably one hundred and fifty miles 
from east to west as high north as the latitude of 
Schenectady, or a few miles higher. It is there 
contracted to about thirty miles, and continues 
narrowing as it passes up in a northeasterly direc- 
tion into Saratoga county, at a considerable dis- 
tance southeasterly from the lower spurs of Ma- 
comb^s Mountains. 

There are no rocks of the superincumbent class 
in the state of New- York. The well known natu- 
ral Palisadoes, on the banks of the Hudson, are 
on the New-Jersey shore. Mount Holyoke, in our 
section, on Connecticut River, is an interesting lo- 
cality. These rocks have been described by Mr. 
Hitchcock, in Silliman's Journal, and by myself in 
the Index to the Geology of the Northern States. 
Further observations on them will be made farther 
on. 






REMARKS. 

I venture to assert that it is not more difficult 
to communicate a knowledge of the geography of 
a country without a map, than a general view of the 
geology of it without a profile or transverse section 
of the strata. A birdseye view, or map presenting 
the geographical geology, is highly useful for par- 
ticular local reference. But we can never acquire 
a knowledge of the geology of an extensive dis- 
trict, nor, in truth, of a single perch, from such a 
map ; because the author cannot present his own 
views of his subject in this manner. Every Ameri- 
can geologist sets a high value on Mr. Hitchcock^s 
geological map of the district adjoining Connecti- 
cut River, published in Silliman's Journal. But 
he acquires more knowledge of the geology of that 
district by inspecting the same author^s profile of 
the rocks one hour, than by studying his map and 
descriptions a full month. 

The Geological Profile, connected with this re- 
port, must be carefully examined by those who 
wish to understand the following descriptions. It 
has been drawn up with as much accuracy as I was 
capable of doing it It is supposed to embrace a 
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breadth of about twenty miles. Or, in other ^^o^AB^ 
I am not to be chained with mistakes, whenever I 
can find the rock laid down, any where wHhin the 
belt of ten miles on each sidie of the canal, or on 
each side of a centre Ihie^raiwci ifcoortbe Delta of 
the Mohawk to Boston. 

From Utica to Oneida Creek the canal runs in a 
semicircular bow ; pahsing around by the village 
of Rome, several miles north of a straight line. 
Throughout the whole of this curve it passes 
through deep alluvion, where there is not a rock 
in place to be seen. I have continued the section 
across Westmoreland, Paris, Vemoo, &c. in order 
to exhibit the iron formation, and the out*crop* 
pings of the most interesting secondary rocks. 

In giving a description of the rocks of the canal 
district, I shall often be compelled to transcend 
those limits just prescribed, to give a correct view 
of the rocks within them. 1 was often compelled 
to travel to the distance of fifty miles from the ca* 
nal, to obtain a knowledge of rocks which approach 
or cross it. I shall often refer to the rocks of Mas- 
sachusetts in our section; and occasionoUy to 
those of other states, for the purpose of illustration. 

The places set down in the profile plate, will be 
referred to without any description, however <it)« 
scure they may be. Other places, of much gtieatet 
importance, will be referred to them* Tbm mea* 
sure will fiave turning to gazetteers and geogr^pihi- 
cal maps. 

I shall describe the rpcks ^ccop^ding td Ibe 4»i4er 
in which their names are set down in ()be Nomen- 
clature. Short descriptiojDS only witt be given of 
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thoae primitive rocks,* which do not present them* 
eehes within the canal district^ or within ten miles 
of the canal. 

* Readeis who raay have any carioeitj to andenluid mjr viewa 
of primitive rocks, either for the purpose of controverting my opin- 
ions, or examining my collection of facts, are referred to the 2d Ed* 
oftfae Index to the Geology of the Northern States. I have not 
changed my opinions materially respecting primitive rocks, since 
that editiopi was published, excepting the cases expressed in this 
report. 
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PRIMITIVE CLASS. 

[Vid. tM. p. 27.] 



1. Granite. [Vid. Def. p. 27.] 

This rock does not eiist as a distinct stratan 
nearer to the canal than Saratoga, about eighteen 
miles north from Alexander's Bridge. In truth, I 
am inclined to doubt the existence of a distinct 
stratum of granite in New«England or New- York. 
That rock which presents itself near the base of 
the east face of Palmertown Mountain, a few railed 
north of Saratoga Springs, has higher claims to 
the character of a distinct stratum, than any gra- 
nitic rock which I have seen in the Northern Statea 
Granite is found in veins, and in thin layers, oc- 
casionally, in all the southern spurs of gneiss whict^ 
approach the canal from Macomb's Mountains. 
Clip Hill, in Johnstown, seven miles north of the 
Noses, in the same ridge, is a very perfect locality 
of gneiss passing into granite. Though it is a kind 
of graphic gneiss, because it is of a slaty structure, 
Doct Clinton, Prof Nuttall, and others, who are 
not willing to admit of any definite line of distinc- 
tion between granite and gneiss, would call this 
rock stratified graphie granite. At Little Falls and 
the Noses, specimens of perfect granite are some- 
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tines fedod^thbugti rarely, embraced in godse. ' It 
majr strictly be said by those who mdk» disthict 
^rata of granite and gneiss, that no granitic stra* 
liim comes within ten miled of thd Erie Ganal, «t 
any place throughout its whole extent 

Granite is slowly disintegrated, forming a silici* 
Oils soil, which is not very prodCictive if unmixed* 
We have very little soil WtUckk is purely granitic ; 
though the potash part of its felspar hastens its de- 
composition* 

2* Gnsiss. : [Vid. De£ p. m} 
This rock cresses the canal in the town of Root, 
forming the two prominencesv dalled the Great 
and Little Noses ; and at the little FirHs, forming 
the most .prominent part of F«U«HtN. These pro- 
minences are ridges or spurs, expending down from 
Macomb^s Mountains, of the northern counties.— «• 
They are about twenty-six miles apart where they 
cross the canal ; and are here cut down to tbeir 
bases by the bed of the Mohawk, leaving their de- 
tached points in view but about two or three miles, 
to where they pass under other rocks. 

I examined the ridge which forms the Noses, to 
the distance of about twenty-five miles; pursuing 
It in a northeasterly direction along the westerb^ 
side of the Sacondago branch of the Hudson^ after 
crossing if a little above the Fish-House. The 
Little Falls ridge f traced to a distance seAcient 
to ascertain^ that the two ridges agree in all their 
important characters. 

Like all the southern spurs of Macomb's Moim* 
tains, these ridges are chiefly made up' of gueiss 
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rdckf whose layers are frequently alflfost honssmti^ 
taK being rarely mucfa inclined. It seems to be ^w^hat 
Cleavebind calls, ^ th^ more recent variety ;'' and 
often coiftains bdt Uttle felspar or mica. Some- 
times it passes into an^ almost pore qnartzose sand- 
stone, and frequently passes gradually into sili- 
ciouB limestone. The Kayaderosseras ridge ena^ 
braces a layer pf poddingstone or conglomerate, 
near Hadley's Falks coosistitig of transparent 
quartz pebbles with a carbonate of lime cemeot^ - 

In some parts of each range, often in contact 
with rocks of the character before described, we 
find those appearances which are common to the 
oldest gneiss rocks of New-England, in the town 
of Eldiiiburgh, about thirty miles north from Scbe* 
nectady, the gneiss is made up of coarse grains of 
quartz, felspar and mica, and its layers are almost 
as highly inclined as those of the gneiss of New- 
England* Iteven passes into pretty well character^ 
ized granite, in the same continuous stratum. 
. The gneiss rocks which are seen from the canal 
boats, while passing the Noses and Little Falls, 
present a red and orange tinge. This is caused 
by the decomposition of iron pyrites on the expos- 
ed surfaces; and the production of sulphate of 
iron* A fresh fracture will prove^ that this is not 
the natui^al colour of the roqk. 

These rocks generally consist of large square 
and oblong blocks, set io layers of great extent—^ 
Slaty layers are frequently interposed, howeveri 
which have the appearance of mica-slate. Many 
of these blocks are broken off and widely scatter^ 
ed oTer the adjoining country. Near Palatine 



meetkig-hoafie, where the soil is thinly spread over 
the metalliferous litnero^^, thede blocks or bould^ 
ers almost hide the face of the fields. But they are 
concealed by the deep alluvion in the low in- 
tervals. 

I found but few minerals embraced in the gneiss 
rocks of this district Iron pyrites is very com* 
mon in it every where. Petrosilex is found in a few 
places, both at Little Falls and the Noses, similar 
to that variety found by Mr. Brace in Litchfield, 
Conn. At Clip Hill, which was mentioned under 
granite head, there is an abundance of the most 
beautiful porphyritic and graphic gneiss. The sla- 
ty and block varieties are found half a mile farther 
west ; also a mile west of East-Canada Creek, se^ 
yen miles from its mouth. This last is the Little 
Falls range. I saw scales of plumbago in the gneiss 
of Clip Hill, that of Little Falls range, and of an 
intermediate spur, which terminates four or five 
miles north of the canal. The vast quantities of 
iron ore, plumbago, &c. embraced in this rock^ 
near hake George, sixty or seventy miles north- 
easterly from Little Falls, have been sufficiently 
described by Gibbs, Cleaveland, and others. 

The oldest gneiss is not subject to hasty disinte- 
gration. Besides being a pretty hard rock, it is 
defended from the operation of the disintegrating 
agents by the highly inclined position of its layers, 
whereby their edges only are exposed. Biit the 
more horizontal and sandy variety, such as the 
southern spurs of Macomb^s Mountains, is rapidly 
disintegriited. It forms a meagre loose sandy 
soil, such as the sand plains near Albany. Mixed 
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with Adbeare claj soiks it ie higUj uBefol in keep- 
ing it duly open ftnd locMse. 

3. HoRKBLENnfi Rock. [Vid. De£ p. 29.] 
On the southeast side of the mountain of Edhi- 
bai^, near the Fish-House^ mentioned under the 
gneiss bead, is a regular stratum of this rock in*- 
dining against the gneiss. It is pretty extensit^e ; 
presenting the gneisseoid^ slaty, porpbyrltic and 
sienitic varieties, in the same continuous stratum. 
I did not see any of the granitic variety in that 
immediate vicinity ; but it is very common in some 
parts of the same mountain. This locality being 
between twenty and thirty miles north of the canal, 
I was desirous to find a nearer one. i saw ve- 
ry large boulders, some twenty feet in diameter, in 
Broadalbin, ten miles north of Flint Hill ; also along 
fhe gneiss ridges all the way down to the canal. 
But I found no hornblende rock in place, except* 
ing on the east side of the gneiss of Little Falls 
rfdge, about seven miles north of the canal, and 
one mile west of East^Canada Creek. Here it is 
mostly concealed by the alluvial deposits, as well 
as the gneiss. 

This rock is subdivided into several strata by 
most geologists.* But I have frequently seen every 
variety in the same naked individual stratum, in 
numerous localities in New-England. Therefore I 
cannot consistently adopt those subdivisions. In 
the gneisseoid variety, which constitutes Butter- 
hill in the Highlands on the Hudson, every variety 

* Set Difi^H-ences in Geological Nomenclature^ farther on. 
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Id embraced^ particulpirly on the tide of the hill to* 
wards West-Point. Every variety may be found 
in oi^r profile section between Boston and Worces- 
ter ; often in the sam^ individual rock of but a few 
rods in extent 

Though I am convinced, after much examination, 
that there is but one stratum of primitive horn- 
blende rock in the northern states, I am happy to 
be able to present the reader with a profile view 
of this rock, constructed upon the subdivision me* 
thod. That part of the Rev. E. Hitchcock's pro- 
ill^ view of the rocks of Massachusetts, from Marl* 
bdrough to Waltham inclusive, is an excellent ex* 
bibition of that method. It comprehends the sam^ 
district of country, which is marked as 9 single 
hornblende stratum in the general transverse sec- 
tion from the Atlantic to Lake Erie. 

1 agree widi Mr. Hitchcock so far 00 this : That 
^ose varieties predominate, where he has laarfced 
them ; Midt that one variety predomioatra over ail 
ike others in ofost loealttiee* For example, the 
gii^8tot>«9 variety predominates in the UigUanda; 
and the granitic variety in Dalton, three miles soiiti^ 
ef the Bta^ road, aqd twenty racilea south of AdniB% 
Mass. But as all the varieties are ofteaiMid im 
Hke ver^ same indimdual lagef of the same rock, I 
think the rule which separates tiiese varieties ialo 
strala, may with as great propriety subdivide gra- 
nite iataat hrast^lhcee strata, acid graywacjke mi» 
fiwir. 

Hornblende rocks are subject to moderate dis- 
integratiob; They form a rich and durable soil ; 
such as in Belchertown, Mass. 
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4. RliCA^tATE. [Yid. Del p. iX9*] ^ 

This rock is not in place within the canal district 
I saw several loose masses, which woald agree with- 
the de6nition, in various places along the spurs ot 
gneiss which cross the canaL Bat gneiss oflen^ 
passes into a similar variety, A few miles wester* 
I7 from Saratoga Springs, about sixteen miles north 
of Alexander's Bridge, at the extreme termination 
of the Palmertown spur of MacomVs Mountains, 
there is a coarse variety of this rock in the bank' 
of a creek. This locality is nearer to the canal, 
than any other which has come to my knowledge. 

Mica-slate is subject to rapid disintegration. It 
forms a glimmering loose meagre soil, requiring an 
admixture of argillaceous matter, to render it pro- 
ductive. 

5. Talcose Rock. [Vid. Def. p. 30.] 
Like the mica>slate, this rock is not in places 
within the canal district. It is of great exteot iK>rtb 
and south, where it croe$es our section ; at least 
two hundred miles. The nearest locality yet dis* 
covered, was shewn me by Dr. J. H. Steiel, about, 
six miles north of Saratoga Springs, and twenty- 
four miles north of Alexander's Bridge, in the Pal- 
mertown spur of Macomb's Mountains., Here it 
passes into steatite. 

Talcose rock resembles mica*slate in its disinte* 
gration, and in the production of soil ; excepting 
that it becomes more saponaceous in rainy weather. 

6. Granular Quartz. [Vid. Def. p. 30.] 
This stratum does not approach the canal any 
where nearer than Adams, and Williams College, 
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Qffi set down on oor geological profile. There it 
extends north and south more than three hundred 
miles. It seems to continue unbroken fromi Lower 
Cicada through Vermont, Massachusetts, and a 
part of the state of New- York. In Dalton, Mass. 
aboqt tir^ity*three miles south of Adams, it appears 
as if it had be^n broken into angular fragments 
from, the sise of a pea .40 that of a hogshead, and 
then joined together by a thick pa^te of hematitic 
iron ore, often stalactitic. It is generally opaque^ 
and of a yellowish hue^ but in. Wallingfordy/Ver. 
it passes into a white semi-translucent rock. Op- 
posite the lands of Mr. Isaac Munson, it becomes a 
snow-white rock of mountain height, and two or 
three miles in length. On my describing this 
mountain to an experienced glass manufacturer, be 
said the rock might be pulverized very cheaply by 
calcination, and become .an excellent material fox 
the manufacture of flint glass. 

Granular quartz is but slowly disintegrated^ 
therefore its rounded boulders are very numerous 
in its vicinity. The soil which it produces, is of 
course a silicious sand* 

7. Granular LfMEROCK. [Vid. Def. p. 30.] 
This rock is co-extensive with the granular 
quartz, and approaches the canal but little nearer. 
It crosses our section with it, and often alternates 
with it Prof. Dewey says, it alternates with mica- 
slate and gneiss in the valley north of Saddle 
Mowtain."^ In .qiany places where it stretches 

* See Amer. Joar. Science, Vol. I p. SS?'— 346. 

8 
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Iildfig through V^etmont, ftlii6Mft«httse«Us ConnMtiMC 
and N^w-Yof k, it firi'rtisblfs the trw MMMry 1MM<- 
ble. h fe vi^tettsiveljr knoWn lij'lhefiMme ^ 9to«li* 
htidge tnafMe, tfecttusb il Itm SfiMt ivr^il^ «ti 
Stockbridge, Mass. 

1(9 prtfnitJre -character ia mutiffeMed 1^ tbe talco- 
micaceoos alate wfatdh freqoietitfy ocrtHrain thin 
4ajer8 in its natnrttl cleavage. 1 do liot'kiio^r thalt 
it contains any ores,ex!ce|>ting itron pyi*itM, tttetaknn 
and chrottie. A fcfir rtire specimfetia »of veddish 
tourmaline have been 4bend 'in it. 9t MosetiaMS 
oontains serperitine, tretnolite, gramaMtitef pjrok- 
^ne and asbestos. SotDetimei^ it passfea into d«lch 
mite, "and often into viHcioas 4hDestane, by «oom- 
liining with its neighboar, grauolar quartz. 

Granolar limestone is etibject to chupinscfll (de^ 
composition, as 1?eH as ordinary dMnftegrakian. 
•Therefore deep vaHeys are Ibrmed -aloiif^ such 
ranges. It makes arichsoH in'conlbinatieB; ean- 
sequently these valleys are Mcellent4and. 

'8. Sparry htMEHiycK^(i)r ISeeOf^PrimHiff€]Lm 
[Vid Def. p- 31.] 
This rock differs so widely from granular lime- 
stone, and being in the vicinity of thit Vbck, all 
geologists treat it as a different ^trdtum. At^I^lew- 
Lebanon Springs, twenty mifes south of'WIIfiMill^ 
College, it has been ^kateined and d^cribed bf 
the principal geologists of our cbtintry, and ddm- 
pared with the granular fimestone of 'Pftt^U, 
%even miles east of it. Its 'i^ari^gated •c^ImM, 
• which, when wrought, give it the name of clouded 
marble, its peculiar veins of calcareous spsir, and 



^ ^Mc fl(«^9» 9erv« to g^ifv« it, vc^ 4i»tinirtiv^ 
^araet€ri3tHC«u It. twis gj^^^fMljf; hi%^ e^M twh 
fituHt liwwtone, Ihmxgb ito gilding ctwur^fftiejcUtjy^^ 

^t r^cjk. A?' son^e of ita cha^raqt^r^ ^r^v^rOii^ 
ixwHtingi;iCB6 t« introducft nf w. iiiHm& l^n caused; 
^ to Iw caUe4 traf sitipa w metoUifecom ^lpi(9to^€^ 

Tbo^ geologists' wJpM>. call thU a ti^ntUtoo roch, 
t||iMitlj fiemi^ef WiUiMiiBtawn, MMntow range ai^ 
fAKBili^ 9Vgili^to* T(\m nock b found geologically 
l^ir^jr, 118 w«H %^ h^gM^r tban that m^. It is 1x4 
a mere a^ltoi^^iing b^ed; bot la ^ well GiaaraiCter'* 
i^ cm^, ^i^re4 4Qd ^fty mile; «t least iiortti and 
s^uth^, t}faideei» ijl| n^i9f r fmlayraeea any petrifeq. 
ti^iia. Wtien I waa 1^4 tf^ joam tbis rock to a tiu^- 
f ^k v<biqb ruw paralia^ to U seT^ral miles fiivib^f 
yfe$X, \ viewed it fa decidedly tranp^t^ii, befj^iise 
ijtiia.t vo€^ <KM^t^jas pejtri£iictyHia« Biift I bavie ^w 
MeertaiBed that t^bese twq liiQfe»rq€;k& are severed 
by iiitervcHfiin^ strata nyi^e tbiMp ^e hundred iiiiles, 
^ \ h^%f. IH> r?tiSp() to bf^€(v^ (JbH^y ^ve^r come 
iUPpnt*^ 

TheW W9 W F^P^^P^^ u?%fftR!i^ao^W5,fof pkjeipg 
t|i^ rocl^ ift \\\^ p^imSh^^ <4?W9* A* we hay# i»ct 
fH^il^ fcir il^ I e^ it apa^cy.ligpn^K^ ; which may 
he i^pi^d^r^ fs a part of itf^.d^sprifrtM^ih wli^n 9 
IKIpe sl»aH. tm eftahMRh«d by^^^HJiw^fi^t wtharitj; 

7?hi^ irqcik i|^ often ioi^ i^^QfWIPt nnipt^rrqpt-r 
f4 layej^ ^r ii^^oy yards; \bfiv it i^ e«^ pff by 
iMcqad v^ins of wUte and pc^^Lrl^^ ^^Jcaxf oqe s|iaf« 
A most remarkable vein of gre^t f xiqnt traverses it 
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jn Bennington, twelve miles north of Winiams Cof^ 
lege. The spar' i4 dug out, and osed as a flux in 
the iron farnace of Setb Itiint, Esq. In some places 
it may be wrought ' ihto beautiful clouded marble, 
between the veins t^ fepar; but it is often cut up 
into verj small Mocks bj these vefiis, not exceed- 
ing five or six inches in extent Between WHKams 
College and Bennington it is verj soft, and ha9 
much the appearance of Nova-Scotia gjpsum. In 
the time of our last war with England, when the 
importation of gypsum was interrupted, and'we had 
no canal to ' facilitate the transportatrou of our 
western gypsum, a company of jockiessoM many 
tons of this rock to the farnaers for gypsum. 

In some places it is slaty, when it bears coH- 
siderabte re^rablance to tht» true transition litiie- 
stone. About three miles ^uth^ of New-Lebanon 
Sprihgfe,' on' the Union Turnpike, is a locality of 
the slaty variety, in which the layers are cut intd 
parallelograms by the calc spai*. 'It is often slaty, or 
more properly stratified, along the Little Hoosick, 
on 'the west side of Williamstown Mountain. 

One remarkable fact ought not to be overloeked, 
which perhaps has no connection with tliis roek. 
There are two localities in the Little Hioosick range 
of this rock, from which issue vast qiiantities of ni- 
trogen gas. One of these localities is at the wrfl 
knoM^n springfeofNew-^Lebanoti. The other is in 
the southeast Ci^ner' of the town of Ho6sick, on the 
farm of John Bratt^ ien miles nbrthwest from Wil- 
liams Cc^lege. '^The ascent of gas is rendered vi- 
sible by the watcf'r Which stands over the places 
where it issues; but it seems to have no connexion 
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with the water. It probably issuer directly from 
thi» rock; but wheUier produced in the rock, or 
whether it merely passes through its fisdures, is not 
determined. See the account of this gas, made by 
Dr. L. C. Beck and myself, in Mr. Van Rensselaer'9 
Purvey of Rensselaer county, p. 29. 

This rock, like all limerocks, is subject to a 
double course of decomposition, and makes exeel^' 
lent soil when compounded with clay. ' All lime* 
rocks are acted upon by the common didintegrafting 
agents, water and change of temperature, fe- adt- 
ditioh to this, it is well known that carbonic aotd 
holds its base, the lime; with a tenure moi^ feeble 
than that of any of the common acids. Conse- 
quently if muriatic, sulphuric, or nitric acid cbmeer 
ill contact with limestone, it is immediately dedom^ 
posed. Weihave vast qiiantities of muriate of lilifye 
in our wells, springs, &c. whiirh is a v^ry soluble 
salt. If nature has now, or formerly ^ald, any me^ 
thod for presenting large quantities of muriatic 
acid to the limerocks, they would of Qourse be re- 
duced to that soluble salt with great rapidity. 
Limerocks would be rapidly dissolved, leaving 
valleys between those rocks which are subject to 
the ordinary disintegrating agents only. The val- 
ley of Adams, Williamatown, little Hoosiek, &c. 
which are situated on limestone, could then be 
satisfactorily explained; If the common opinion, 
that the ocean has stood oter our continent, be 
received as true, we have only to add one more 
conjecture to make out the requisite supply of 
muriatic acid; that is, we must suppose that thfe 
ocean at that time contained an excess of that 
acid. 
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If we weiY pernutted to* assume aa txofi ike 
ittenee of the requisite quantitj of fjree otfiri%tic 
acidt we could lEake out a very ceimeiMeni timo9y 
feip espkiniiig manj pbeuofuejuu We abouid tbei^ 
know where to look for our preseot vast seppty ^ 
muriate of lime, which givea what we caU bacdoew 
to oar spring waters in clay asil. We should say, 
that clay kottoms being imperYicus, the li^g iscivs* 
ed osuriate of lime was still retained by them. We 
should tbeu be enabled ta account for the yast 
quantities of carbonic a^li with which ^r Sara- 
toga 3a)latoA, and other springs, are supplied* 

I Qsufess I have ruiU too tap with this sqtgect; 
particularly ^s this roi;k does not approach the 
ciiual nea^rer than Little Boosick, a difitaace oif 
aboHt Qightee^ miles* If these suggestions are of 
aiiy.?alue) however, they have ao equal apfilic^a^' 
iioik tx>»U th« Um^roc^s pf our dllatrict The re^^ 
is uot tp iiu4e^tand tt^t tb^se suggestions an 
gif en us origiualf any farther thau as it respects 
their loeal applicstion. 

9. Primitive AR&a;i«iTBt [Vid. D«f. pu 3L] 
' I was long a follower of 8akewell, in placing^ all 
argillite in the tranation class. Certainly much 
may be said in fiivoqr of his views on that subject. 
But after eix years eiaminalion, made along more 
than two hundred miles of due range which crosses 
our section west of Williams College, assisted by 
many ef my pupils, I have discovered in it neither 
petrifactions nor anthracite coal. In addition to 
this, the locality in Columhia county, where I 9mp* 
posed a connexion coold be trai^d between this 



nngetafid that wfaksfaife deddedlj kansiliot), I find 
Is hit^trapted byairantroiMrcontkia&^iDiiiofibe werik^ 
tem UMige 'dlTspany limeroqk. 

TbMgh I ^haive yielded to the high aiirtfaority i^a 
l^iUiman, a Gibbs, Sic. sn placing fbis rot^k in ihit 
'{HtfBxitirvie claBs,"*! etiH doaesMt, tbait laaiif <efictfeQ«- 
dive looalhles >af that rode, wfaiob ^aU 4bow ge^ 
lagiats acknowledge to he traBeifion, affbid moA 
fn^rfect spebitnem of shining argiHite The ^eim 
<tf tqaantz, too^ in <which tbb primitive ai^Hite 
abounds, is the milky variety^ and perfectly opaque* 
It may ^be aobseived, iiowever, that the talcoae. nock 
irften contains >vieirift'of milky q«B«tz; tboagh it is 
vometimra translucetit — ffartioQlacly in TfigbufiiMie 
HoODtsin, (about ibrby^five^ilesisoMliiof WiUiaaUft 
Cottage. 

it is stated in ^ees^ Cyclopedia, that €ill airgillita, 
wr roof slate, has 'its slaty laminae statiding at lali 
Angle of dO orcfiO degrees with the geaeiral direction 
of the stratum. ^Both the primitive and tmnsitioii 
•argtllite of our distridt, west of'the Green Mocm^ia 
•range of ^gneiss^ have the laminae standing mt an 
«ngfo n:^t greatly difiering fretn this statemedt. 
Xbey* approach the horizonbil position^^wever, as 
jIbe rock approaches the other .primitive strata* 
This^r/ock is not stratified, but lamellar. It is su|>- 
|tosed (to 'owe dts lamellar structure to a icrjrstalMne 
ermngemeut, 'like the plates fof > mica in a rbeai^ 
Jiedralipile. 

>1itio^gh theae/laminse are often undulaied, evevf 
variety of it may sometimes be sfilit.ikito. roofing 

* Vid. Dew^y'si Remarks, &c. SilUiiian's Journal ' of Sciencfi 
*Voi. il. p. 248. 
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slate ; the whole rock is therefore called roofing 
slate by some aothon. Whereas but one variet j of 
transition slate aflS>rds goodxoofing slate. Sereral 
slate qoarries have been wrought in this range in 
the counties of Rensselaer and Dutchess* There 
is little doubt but other good quarries will hereafter 
be discovered in it in the counties of Washington, 
Columbia and Orange, and in several counties in 
Vermont through which it passes. It is used for 
coarse walls, and some quarries afford good build- 
ing stone* 

This rock is greatly variegated in its colours. 
Where the turnpike road crosses the line between 
the states of Massachusetts and New* York, leading 
from West-Stockbridge towards Hudson^ about 
thirty miles south of William^ College, is a remark- 
ably interesting locality. Here, as we descend the 
hill on the New* York side, about three miles from 
the line, we see every variety of this rock in the 
space of one mile. Here are the deep-red, brick- 
colour, purple, bluish-purple, blue, green, and slate- 
colour. As to the colouring matter, I can say no- 
thing from my own analysis. The green colour is 
unquestionably given by the chlorite. Dr. Higgins 
says, that the protoxyd.of iron with magnesia is at 
first blue, next purple, then red, as the iron be- 
comes more oxygenated, when in combination with 
rocks. Our primitive argilUte, being more or less 
talcose, may owe its variegated hues to the mag- 
nesia of its talc being combined with that almost 
universal substtince, oxyd of iron. 

This rock is sometimes coloured with chlorite, a 
beautiful green, for many rods ; particularly along 
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the west line of Massachusetts, between twenty 
and twenty-five miles south of Williams College ; 
also near the west line of Vermont, in the town of 
Granville, about fifty miles north of Williams Col- 
lege. In the latter place there is also a remarkable 
locality of the red argillite. 

Williamstown Mountain is mostly composed of 
shining argillite ; in which the talc glazing is often 
very thick, almost equalling the thickness of the sil* 
ver in silver-plaited ware. At and nearihe eieist 
foot of the mountain, I have collected specimens of 
the graphic slate, almost as dark coloured ae plum* 
bago. 

In Pownal, Vermont, five miles north of Wil- 
liams College, there is a locality of alum slate in 
this rock. There is another two or three miles 
north of New-Lebanon Springs. Both of these 
rocks produce alum salt spontaneously, by the ac« 
tion of natural age;)ts. 

Besides the very numerous veins of milky qtiartz, 
this rock contains the most perfect specimens, and 
the greatest quantity, of the beautiful green chlo- 
rite, of any rock in our section. It is generally con- 
nected with the milky quartz veins, giving a green 
hue to both the quartz and slate adjoining it. A 
few specimens of red and striped jasper have been 
found in Williamstown Mountain. Manganese and 
sulphuret of lead have been found in this rock in 
the middle and south part of Columbia county;-^ 
Cubes and parallelepipeds of iron pyrites, very 
large and perfect, are often found in it. 

The Williamstown Mountain range extends into 
Canada north, and into New-Jersey south ; a dia* 

9 
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tance of between three and feur fa«n4red nii(e«^. 
Its coarse •outberly b directly upon, and a little 
vest o£ thi^ east lti»e of the state of New-Yorik, al- 
nioet to the northwest comer of the state of Con- 
aectiCQt. Then it vrinds into a southwesterly di- 
rection, leaving Taghconnoc Mountain three or 
fwr allies to the east It passes diagonalljr through 
Dotchess cotintj, crosses the Hodsen near Poagb* 
fa^epsie, and mns under the tillage of Newbm^li. 

Tliough this rock holds on its course nninter- 
ruptedlj, to a great distance, ft is remarkably van- 
aMe ip its Orations. At one place it rises man]f 
hand red feet abore the tide- water level, while it 
forms (he bed of a low swamp, lake, or river, within 
a very short distance* Whenever it disappears be- 
neath the alltivial deposits, wa can never judge of 
its elevations and depressions, as we can of scmie 
other rpcks. 

This rock undergoes pretty rapid disintegration f 
thou^ less so than transition argiHite. It fiitrais 
day Qoil; which, when dniy compounded vfVh that 
produced from the sparry lipierof^k which sl^irte its 
side9, fOrips a very productive soil TMgi is ^owo 
by the rich farn^s alopg the liptiestfHie vaUey of th^ 
Little Hoosick, and pf that east c^ ^hf moontaiiir 
iptp which the soil of the mountain is washed- 

This rock does not approach the canal nearer 
than about twenty miles, whore it i» limrk^ Wilr 
liamsAowa Ijlomitain, pp pqr e^fj^tipni. Bat a pr^ttjy 
fill! description of |t seemed necessary, in ordev td 
make a just distinction between this rqek aud the 
tfani^itton argillit^ upw which ^ oan^l comnien- 
ce9. 
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tU TRANSITION C^ASS^ 

tyid. Tkt p. ^.J 

10> fw^mvlioii AK^ituTB^ £Vid. D^. p. 82^] 

Ad60i«tng to <lhr d««tibidli^ ifaiv it tlw IbwtisI 
fM|nika«QfWclt:«tj«|ir4iil»ct. No i^6cteg«6logiCiMl^ 
low«r €oMiCiA« iUff p mi <b tt i o >w ar 4X»k im or-* 
ttioe«rite wmfneHaklty iffmti in din rock in ciitUng 
<ttitBi9^^st9eet, ait Ibe *Mfth Mii of Ti-oy. D«vfi> 
JwMiV famfl. anolnitfV In the.sMM nocfc, cmt «# 
i4*« OiampUHD. Mr. KnevelB^ 9§ Fiifakill, afae^. 
«i)- ibe aftihKaidto' eoal «ykn(ced in speenBCw^ 
this rock, which he foc^nd near dw^ fdacd ? axid i 
founii a«rM^ ipeeiiiesur «f it atarnkg the f»6ce8 
«[QKrvi«d Mt df Moikat 0))4Bqpu» tfhder the direct 
tion of tbff eawiA ^ngiobei^ Alr^ iStebbmb gmt aas 
i^n dbteraeterised sertofaMties emfovatcM in speci- 
ittens^ «al(en Aom th« f odky bltoff kr the dky of jHnd' 
ji(»n< thirty aittet Bootft> of Albany. Tbi* bkiff k 
4n«k«d »o«fc bJSktt^g tot6iB*fl(i^aitiiM, bat cttMiBl- 
iHg ehi«iy of tb« iabtMkKntfte, flinty ^tftar. 

Tl^ rafck is MW than ^ritnifive af^itt, «im} 
gen«#aMy aM« d«tt ant «i«rthy k» its ti^^aiMMet 
This ItBMhin^ iqppiiNM«h'B^i«r to a reitfcd^ posHioa 
tini« tboUe of pviiaitiifr^ ai^llA^, aind th« g«iiet^l di'- 
rtietioil' o# lie ilratytn^ is nioi^' nitarty hoti^ntal ; 
making the angle formed hf tbe IftMin^ with ita df*' 
re^(ii«6ni nearly sialilhi'. The laminat air^ not s& fe- 
golairiy undakiUfd m thoso o# ntany fMsfcs of <dM 
pvii^vie aTgillitei T&ey art* raMb^f iH4«^;<id|ir1y 
b«Dran4tfribtedinaU'diractibn». T|e»^ ai<6 SttuM 
loeatities, how«T«r, ^«i« good roof iSltttd nii^t^bto' 
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i)«arried. One in Troj, on the lands of Stepfaeflr 
R0889 Esq. has been wroiq^ht to a linnted extieotw— 
One has been laid open by Steney Brook, in Chat- 
bam, twenty-five miles in a southeasterly direction 
from Tray, on tbe lands of Maj. Elcaaer Cady. 
The feloness cS the texture and etennessof the 
plates, reader this tinwrooght quMxy raloahle for 
the manafcctare of tbe dNMian oypbsrii^ slate. 

The ooaMaon kind, orrosf «lofo difisioo^ contains 
tmna of milky qoarls ; bat not m so great qoanti- 
ties as the prioiilive argillite* Its upper siirfiMiet 
adjoining the n^ or'saodroek stratom, con^kis 
namerous quarts crystals witb pyramids on both 
ends of the prisms. 

The f^aztd kind is generally very dark eoioared^ 
often black. The nalaral dearagts are glaaed 
and most beautiAdly polished. I havC' neirer' ana* 
lysed the glamng; bat ProC Siliimah considered it 
a. very hard variHy of carburet of iron. Perhaps 
it.may contain some talc ak^^ There are in thk 
variety numerous broad oblique veins, <Mr sheets, of 
striated quartae, of a very peculiar character. It is. 
sometimes covered vilh a rgneen plaite^ pKsentilig 
a most perfect polish, wfaicb appears4o be a semi- 
transparent plate of quarts^ coloured with cUorite ; 
but I have not analyzed it TUs variety of slate is 
found in and near tbe, banks, of tbe Hudison fix>m 
Fort-Miller to near fibopas. 

Jihm^ka^hBA been found in tibjs stratum ; but I. 
have seen no speotmens in it as perfect as those in 
the prisiitive argillita It abounds in iron pyrites* 
TbcMigh the pyrites is sometimes in tbe state of 
bard cubic crystals, it is mortl^ of the soft granu^ 



kted kind. ThietTariety^k reftdify deeomfKicCed 
en ejLpoBmef fermng- Mlf^tic ftcid ^ vhicb p^i>- 
duces copperas^ alam and epsomiatto^iiiBiaEiif pla- 
ces^ wllere it^ooioM i» . contact mib tfaeprop«p sa- 
lifiable^faaaes. It deoMnpoees wi^r ako '; andtMa 
chai^ea very- highly witb^bulpharettied'iiydrogon, 
several sprioga; . One .Q£>tlie. ateangai^ isn Gmekm- 
bwh, oppoaite AlbaBfii i ^ r. 

Beds ofjUrfy^lMe are>Teiy.eaiianair9aBi'tbi8 roek. 
Soim gftokgiata Irpat tUs ae^dbtract-stiiatanij* 
aiad perhapa it eught to be so oasisidMed b»re>^ 
IBtit m it k)abwlulelf ia beds, and does not ooMi- 
Que beyontdt either baait el the argtttitef and ia^coo- 
tained in beds only in the neskrockabov^tiiis,':! 
caneet salisfectoriiy. introdee* itaa a etratoflEi: It 
9kTffmnfB 9A ititerrala im^ aadi-near the banks of 4lie 
fi[iidao»» ferty -miles aootband.about aafar«or& of 
AUmnf* h Opposite, to Teoyy it ia exbifastediinr mive^ 
ry.petijkct bed^ ItiaMai tomt ef tke.bank of^tbe 
fiiid^ofi {Uver at and below the eify^oC Hudson, 
P^W^.M^ heautiftii lydito.sbme in sonwfifoees* 
The ffpeenjoipertf slate variety isofteftipamaU^beds ; 
but the large vmss tbroe orient aMlea soiitfa4>f Alba- 
njrWimh was deseribedby^Dai T^ Ri^Beckandssy* 
se)f in tb0' Albany oouhty .aurvey^. probaMy e^ 
<:ee4« in, extent and. beauty any tfaseg of the kind ia 
I^rtb AiiH-ica* 

Thpugb I am. not pefsiitied^ by Ibe patron of thn 
surv^ey, to indulge in that tbeocisiag pmpensity 
whi^b is so .eniphatiedly ' charged upon* geekigieto ; 
I mey traoe a few of NatureV footsteps^ where the 
ioapiessioQS atill rwiain. entire* I aUnde pastioih 
J- ' ' '. • ' ' * » 

* See Geological Index, p. 176; with the cited authorities. 
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larlir Wlbe evidence A&t tkb reck wa* aliU t»« 
softsUrte^ after theihrte wat iocki akmwitlMiA 
beeaaie indorated. 

The traaskioiif w caloiferoaBf saaiitiniey thmm^ 
tattifer^uB UoHMteM aad §mfwmtke^ vum dduelfjr 
lie i» 8tieoe08i(ta apoii this rech in maa j plaMse^i tf 
I shall beraafter shew. A* the Caboaa FaAr aai 
in both banks of the Mohawk, freattlM Falls U- 
wa«ds Us DDieolhs^ large and smtll laasees* of these 
three reck^ are embraced between tibe: elailMr^ 
laourni (tf this siretain. The )Mlill8S^alte bSMl 
asoaad these maseesf acceai m< o* rting thieasaeli^ 
to theM eft' aMl Sides. I helSese the otos« aeofiMS 
and aceptkbl ebserver wiU noti hSsMate few say; that 
these masses fett in faeiwecte.thtese hnlMass while 
the latter were ia aseoii-iodflMratied states Aa Ihw 
leeaKtj adjeins the canal hank^vand as die «MMil et 
the tap oltbe Caboies iacnrt ahaosi to the depth^e/ 
thwtjr feet thMtgb the saase fook, Where sdiMfof 
these introduded sutsses may be- seen ; the Maden 
wha trai^k the canalvis itt^aesled to ^tAtmet 
dJ^MTO^^e this'positien;' 

This rodh rarel jr fiwnishes good bttiidtag flhm 
They serve: weH for eohvite* stencr £»neesf; a^ ait 
saperiNk^t prabaMy;^ to ^tolherafor coMtriWtiHt 
milUdamsy as a sabiitiftete fc^r gran^ IV i«%«' af^^ 
ed in constructing the dam across the* Het&di^ s^ 
tacbed to the slaepf loefe at the iiovth end<»rTrey, 
iiv the sammar of imSL. Ih tbe'foUowing^ vAm0^ 
Mihen the' gnav^etted and waited parts ^e^wi^'f 
tbai^ wfaicb was filled; in ii^ thiB)slate<eMhMfed4^ 

The transitisnar^llke i$i disintegrated oii eJIfflt^ 
sure in a shorter time than the primitive. Im> 



ffftee^ fMilHMr mth eeter al fit Ui in ColnQibia 
eounty^fitrtireettHwwIy m^ thirty qnlMin a soutb* 
^a9tem (lirMtim frooB Troy, ¥fb0re the diaintegnr 
tfon of liiis nMfc witMn the la«t thirty years is strik* 
ingly OMliiifest Thete a^e fields in which I femem*^ 
Wf to ha?e seen reeky knowb of this slate thirty'^ 
i^e years agO) fraoi two 4o ms feet higher dian the 
culfirated ground ; whieh have now totally disap^ 
peared. Having been famifiar with the cocnie of 
cultivatHW in those fields during thai period, I 
know that no artificial means have been adopted 
for rednoing these rooky eminences. They hare 
been reduced to aoil by the ordinary process of 
disintegration alone. 

The soH produced by the disintegration of this 
rock, contains too much clay when unmixed. But 
0fi being duly oompoanded with the • limestone, 
sandstcme and graywaeke, which accompany it, the 
soil thus mAde is prpduetive and durable. Sach 
we the lands 4>f meat of the oonnttes of Washing- 
ton, RoMeeleat, Columtna^ and parts of Dutchess 
and Onmge* Several <^ the western counties in 
t|i0 st$ile of Vermont have a similar soil. 

TM9 stratum is co-exteneive with the primitive 
ai^Hite, In e north ahA south direction. It passes 
dowa frotn Canada through the western part of 
Yennoat, windhig into the atate of New-Ycnrk in 
WasMbglon county. It approaches the Hudson at 
Fort-^wai^, and forms both bardes and the bed of 
that nver laost of the way to near Newbnrgh. h 
baa boM traetd by Dr. E. James and myself, more 
th«a three hundred miles in a north and south di* 
re«<$oo; ^ one bundled and thirty miles of winch 
it is laid bare in the banks of the Hudson. 
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Ite visible breadth, where our eectloii crMses if| 
if abeet twenty oriles. It eitendt ffom the west 
8ide of Little Hooddc to about three miles west of 
Cafaoes Falls ; embracing the Delta, or three 
mouths of the Mobifwk. I saj its visible breadth, 
though it is hidden more or lees by overlaying rocks 
in crossing Rensselaer county. For if we commeiHie 
with it near the Little Hoosick, and take a circoitoos 
route to the north ci Petersbui^, we may follow 
this rock without any material interropiton. 

About three miles west ofCahoes Palls this rock 
fidk bonder the overlaying rocks, never to rise again. 
There is tiot an inch of argiHite to be found in 
place as far west as Lake Erie, beyond this spot ; 
and probably not on this side of the Mississippi. 

11. Galcifebous Saitdrock, (or TVansithn Sandrock.) 
[Vid. Def. p. 32,] 
This nth is entitled to a place in the transition 
class ; because it overlays a transition rock which 
contains marine petri&tctions, and because it con- 
tmns anthracite coal. But I have never seen any 
petrifactions in a rock, which 1 knew to be the true 
transition sand rock. Dr. T; R. Beck and myself 
found abundance of petrifiictfons in a ro<^ resem- 
bling this in the Helderberg, twenty miles south- 
westerly from Albany. We considered that a se- 
condary rock; and I believe the same rock is em- 
braiced in the secondary calctferous slate of the 
west, being a highly silieious variety of the water 
limerock. It may be seen in the abutments of a 
bridge 4n Jourdan ; which was quarrifed 'five miles 
soutli'of the canal in Camillus. It is more porous^ 
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or of a mare spongy appeamnce than tbetramition. 
aandrock ; and we found in it ftev«ral petrifafitions, 
whieh appeared to becalmifefoaa it^otabtes. 

This is a very irreguU^ rock, in its form and 
structure. The exposed piurts. often appear like 
half-rotted roots of trees, and old stumps. When 
it is more compaet and uniform, ki ita texture, it is 
generally cellular, and abounds in geodes lined 
with crystals. On the northwest side of a creek to 
Galway, about fourteen miles north of Flint Hill^ 
it is compact, and in square»faced blocks reseat 
bling the granular quartos near Williams College.. 
It is frequently stalac^itic on the under side of the 
layers; and we received one specimen of it which 
contained chalcedony covered with minute quart* 
crystals. 

The most perfect locality, as n^U as the most^ 
accessible to those who travel the canal, is Flint 
Bill in Florida, and its continuation two or three 
miles w^st In this locality wo find dark-brown 
and pearly horn^ton^, brown and pearly cak spar, 
very large masses of coarse agate, quartz passing 
into chalcedony, petrosilex, and quartz crystals. 
A kind of bark*lik^ ferruginous slate lines »ome of 
the interstices; and a soft slate, resembling the 
talcose slate, is often interposed between the layers. 

Near Salisbury Meeting House, about ten miles 
northeast from Little Falls, near the west side of 
the Little Falls raxige of gneiss, a trench has been 
dug into this rock in searching (or mineralfti Here 
1 iQoUected speisimens W* anthracite coal, sulpburet 
of leiid, sulphuret of zinc, green carbonate of cop« 
per, and quartz crystals. AU these minerals were 

10 
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diBaminftted io small masMB^ BometiflMti dbwH^ 
embraced on all aides bj tbe rock, and aoaetiiaeft 
in geodesw Both anlbracite aixl soIpbiiKt of kad 
have beeo found in this cock on Ffaitt Cre«k, a mile 
or two wert of the Noses ; also aboot tbe same dis- 
tance west of Little FaUs. 

I ooUeoled nameraos specimens of lameUar sut 
phattt of barytes id this rock three miles west of 
Fairfield Academj, aod about se?en. miles noffth- 
westerly from Little Falls. The rock which con- 
tains ft is on the north nde of a road* hatf a mile 
eart of WestpCanada Creek. Mr. Brig^, a canal 
engineer^ found the same variety of barytc^ in ex^ 
cayatiog the canal west of Little FaUs, where it 
traverses the same rock. In this, range of the sand*- 
rock, near the last mentioned creek, Pro£ Hadley 
collected more than half a bushel of meet elegant 
limpid crystals of quartz, with pyramids oo both 
ends of all the prisms. In truth, I could never find 
many feet of tbi» rock destitute of orystals^; and but 
few localities are wanting in other interesting mi- 
nerals. 

Notwithstanding this rock i^boonds ia small 
masses of very itrteresting and valuable minerab^ 
none have been found of sufficient extent to be 
worth working with a view to profit As it a^r& 
valuable cabinet specimens, it will always be 
considered as an mteresting rock ; and may con^ 
tain lead' or anthracite in sufficient quantities to 
become an object to tbe miner. 

This is a very extensive and important rock 
among the ridges and spurs of M aoomb^a Af ouotains. 
In a paper read before the Troy Lyceum by Judge 
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1^, fiuel, about four years ago,^ he eays Ai^ rodk is 
known among the farmers of that district by the 
i^ame of bastard limestone. TbAtit make&a meagre 
irind ofltme on bekig burned in kilils. It skirts the 
tidges of ^eiss at the margins of all the valleys 
among Macomb^a Mountains^ and entirely surroands 
the spot 8 of gneiss which cross the canal at the 
Little f aHs and the Nc^es^ But its intermediate 
parts between these ridges^ and between them and 
the graywacke, are covered with metalliferous 
limestone. The canal cuts through it at Flint HiU^ 
and at other places east of the Moses; again be- 
tween the Noses and little Falls^and again two or 
three mileB west of Little Falls. 

The Flint Hill range runs in a northeasterly di- 
rection, passing about a mile northwest from Charl- 
fbn Meeting House; but it is covered with the 
gray waeke at the meeting house. The i^une rock, 
after passing under the raetailileroud limerock and 
graiywacke, rises again near the east side of the 
Nosesi This range runs op, parallel to the ^rmer^ 
near the northwest corner of Broadalbin, throng 
die Fisb^House village at Saeandaga^ to Edinbui^h 
Mountains^ Proceeding along the canal line,* it is 
interrupted by the Noses; It appears again at the 
west side of tb^se gneisis ridges. This range runs 
vp by way of Salisbury Meeting House. The 
range whidh lies up against the gneiss of Little 
FaUs, pastes up a little west of EastX^anada Creek. 
By examining the profile section, these descriptions 
will be easily understood. ' 

The stage road on the north side of the Mohawk 
is mostly on this rock, from Ani&terdam to the Little 
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l^allfli, etceptlng where it citHises the gneitfs rang* 
of the Noses, whenerer it is within ft few feet of 
the ler^ of the Mohawk. Midway of the hill north 
of the road, th« rock ie generallj metalKferooa 
limestone, and the top graywacke. A most perfect 
exhibition of the order of die strata may be seen 
twelve miles east of Little FaHs, on the north side 
of the Mohawk. Where the J ohnatown road learea 
the river road, the rodt is caleiferons sandstone; 
Half a mile east on (he Johnstown road, the metal- 
liferous limerock is seen lying immediately upon it, 
containing petrifactions of «tylastrites. Two miles 
further on the same road, the trtie transition gray^ 
wacke lies upon the limestone. The graywacke 
m&y be extensively examined in the bank of 6a- 
roga Crf^ek. 

This rock spreads out to a considerable breadth 
on the west side of the Little FaHs gndss ridge« 
Six miles north of tlie canal, it may be seen passing 
under the limestone a little west of the ridge 
Near West-Canada Creek, it emerges from beneath 
the same rock towards the bottom of a hill. It 
may then be seen forming the banks and bed of the 
creek for seterlil miles. It evidently leads away 
thence in a northwesterly direction towards the 
outlet of Lake Ontario, following the spurs and in^ 
dentations of Mltcomb^s Mountains. 

It is as well characterised on the east side of the 
Hudson and of Lake Champlain, but occupies a 
much smaller area. Its extent from ndrth to south 
is very great, running quite down from Canada to 
Bamagat on the Hudson, and probably much far* 
ther. It is generally bat a few miles in breadth^ 
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tttid often ioterrapted. It crosses oar section as a 
naked rock near Little Hoosick, and a little east 
of the Hudson ; but it is hidden moiit of the way 
directly on the line by overlaying rocks. It may 
be traced most of die way^ however^ by taking a 
oortbem cireuilotis roote. It is well exhibited in 
a quarry one mile not^heast from Mount Olympus^ 
from which the backing stone for the sloop lock in 
Troy were taken by the canal engineers. A rock 
two miles farther north, called Diamond Rock, in 
LansinglMirgh^ k a very perfect specimen. The 
same appears again a mile and a half further on the 
stage road, at the west eide of Speigletown village. 
It may be traced very satisfactorily by way of Bald 
Moontain to near the head of Lake Champlain^ 
where it appears in square-faced blocks ; thence 
along the east side of the lake to Canada. In a 
southern direction^ it goes down in brolBen fields 
and patches, nearly parallel to the strata before 
described. 

When the sloop lock was built, siona& were used 
from a sandstone quarry at Barnagat, and firom the 
quarry near the lock. Though quarried eighty 
miles apart, they agreed perfectly in all their es* 
a^itial characters t but those fixNtn Barn^at were 
in square-faced blocks, while those quarried near 
the lock were of very irregular forms. Both con<> 
tained geodes of quarts and calc spar crystals ; 
both contained the barkrlike ferruginous slate, &c. 

Though this rock runs under the graywacke^ 
accompanied by the metalliferous limestone, from 
near the Lfiltle Hoosick almoat to the Hudson, and 
appears again a few miles southwest of the Cahoet 
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in the eame connexion) I haVe not been able to 
trace any connexion between it and that of Fliot 
HiiL Perhaps the transition sandstone of theCrre^n 
Mountain series maj not be connected with that of 
the Macomb Monntain series^ 

Thoij^h this rock alternates with the liracAtotte 
above it, viewing it onlj on the surface as we travel 
in the highways, yet I have never seen tfits rock 
lying Upon the limestone. Probably these appa- 
rent alternations will always be found to depend 
on the disintegration of the overlaying rocks, leav- 
ing this rocfc in view at different intervals. It may 
be seen passing under the limestone in manj 
places. It Biay be distinctly observed, passing 
immediately under the slaty variety of metali^eroua 
Kaiestone, on the bank of the canal betweto ono^ 
and two miles east of Schoharie Kill. 

Caldferous sandrock has been used as a subeiti* 
tote for the secondary water limestone, field 
Mountain consists partly of this rock, and partly of 
metalliieroas limestone. The limestone has long 
been manu&ctured into the best of lime. The 
sandstone part has recently been employed by the 
canal engineers as a water cement. The same 
rock near the Cahoes has abo been applied to the 
same use^ Perhaps any rock which consists chiefly 
of quartzose sand and grains of carbonate of lime, if 
duly homed or caleined, will make a cement which 
wiH barden under water. From an expres:»ion 
whiofa I* remember to have read in Glauber's works^ 
pufali&bed about one hundred and seventy years 
ago, I am inclined to believe, such cements have 
been long made of similar rocks in Germany. 1 
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wwldeite tbe artmfe; but altboiigh I Jbave tike, 
book befcure me^ I cftimol; at preaeut find it in that 
hfiterogeneou» mass ^f sense and nonsense. 

This rock ie disintegrated rather slewJj. The 
limestone part soon disappirars oa exposupe, leav- 
ing a perfectly sandy surface. When uncompound- 
ed» it makes a sandy^ and rather meagre soil ; but 
if it is duly epiapouoded with clay, tbe q^uartzose 
particles keep it looee^ and tbe limestone part givea 
i^ richne^k 

12. MbtaXiLUVROus LiMttRocK, (or Transition Lime^ 
rock.) [Vid. Dei p. 33.] 

While this rock was united under the same name 
with that rock which I venture to call sparry lime- 
rock, there was some difficulty in making out the 
transition character. As that rock contains neither 
petrifkctions nor coal' of any kind, it held its place 
here on the presumption that it formed a continuoufi^ 
etratum with this rock; Since it has been pretty 
well ascertained that they are distinct rocks, sepa- 
rated every where by the interposition of the ar- 
giHite, each rock takes its place in tbe system ac- 
cording to its proper distinctive characters. 

The metalliferous limerock is decidedly a tran* 
sition rock. It contains numerous petrifactions in 
and near tbe upper surfaces of most of its layers, 
and in some cases its whole substance seems to be 
made up of oi^anic relics. These petrifactions are 
always of marine origin ; consequently the upper 
surface of each layer which contains them, must 
have been tbe immediate bed of a sea, salt lake or 
ocean, a length of time sufficient to produce tiie 
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original prototype. Time was then required for 
the deposition of the layer next above ; then ano- 
ther portion of time for the production and growth 
of the next layer of animal petrifactions, &c. 

These soccessive layers, with their accompany- 
ing petrifactions, have been mentioned as geolo* 
gical chronometers* The number of years requir- 
ed for the growth of the animals may possibly come 
within the sphere of conjecture^ by trials made 
with the living animal. The bottles of wine taken 
from the British ship which sunk in Hell-Gate, near 
New- York, during the revolutionary war, had living 
oysters attached to them of considerable size. If 
we suppose the largest to have commenced their 
growth within a year or two after the vessel sunk, 
we should conclude that a pretty good sized oyster 
comes to its full growth in about thirty years. 
Probably the smaller shell animals, as some species 
of anomites, which are most abundant in this 
rock, may have attained to their present size in 
eight or ten years or less. But how shall we fix 
upon any data, whereby we shall be induced to 
hazard a conjecture in regard to the time required 
for the intermediate deposits between the layers of 
petrifactions ? 

Though the petrifactions are generally £3und on 
the upper surfaces of the layers, and most numerous 
in the uppermost layers, I have seen petrifactions 
of the genus sty lastrite of Martin, in a layer of this 
rock reposing immediately on the calciferous sand- 
rock. That referred to in the description of the 
preceding rock, near where Johnstown road leaves 
the stage road, twelve miles east of Little Falls, is 
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^ r^Qiark^ible ii^&f. The isai^e petrifaction^ s^r^ 
foqnd iq the sarne rock in t^e bed and bs^nksi pf 
S^t^anada Creek, between the \^% i»epti<H^4 
lf>€a)itj^ ^d JUittle FiiHe. Tbis seems tq bo ^\mQ9t^ 
tb0 only kind o( petrifactiojf^ ibiind in tb(? l(i^es$ 
iajeri. 

In t^ome places the upper layers of tbia rock ^o^^ 
taii>, ni}Riero»9 petrifactioqs. A coUection wa<(; 
n^cl^ by A* Saqketti E^q^ ^t the east ea4 of JLa^ke 
Ontario i and another by I4r. SberiofMi^ ^ T^^ptpQ 
I^aUsi on the We9t*Canada Creeks e^hteen rnH^ 
nprth of Uticai which agreed iq ipost of the ^pe^ie^ 
a^ varieties. In both coUcctionSf and in thsi 
roek^ \n place, I saw encrinitesv^^^irof^bites, fptho^ 
cepbaUtes, terebratulites, gryphites^ ortlioqefiteBi 
beleoeinites, trilobitefs, turbinitea, and madreporites. 
I ^aw three di»tiqct kiqda of tri}obite at Trenton 
Falls, each three ^r four inches ac;r9ss. One kiqd 
is not chambered towards the apex ; in this respect 
resembling beleianite?. Also orthoceritcs four feet 
long. The ropk at these two places in, manifestly 
the same continuous stratum, though they are aboutj 
seventy poiiles apart; and there ba3 never b^^ ^ 
dry land or fresh water petrifaction fo^ind at either ^ 
place, 

I saw terebratulites and madreporite^ in the spn^ 
rock, on the south side of the canal, at Chutmuiigp 
Creek, opposite to Amsterdam; also at Storripg'ss 
in Cbarlestowa, The bam^ petrifactions are ca»* 
tained in this rock east of the Hudspn, in Scaghti^- 
coke,^ twelve miles n<^rth, and in Greenb^f^hf %? 
milecj southeast, from Troy* {n truth, terebrattxlitjSS 
ajr^ tfit b# A>m^4 by tr^^iung this rock a short distance 

11 
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in almoet every plaee where I have examioed it 
Orthoceriles too are very common in it, and als^ 
some of the sub-species of stylastrite. On OsequagQ 
Creek, half a mile sooth of the canal, the latter 
petrifactions stand in a vertical position, like the 
columns of favosite cells, along in the same layer 
for many yards. They are very abundant also in 
Galway limestone, and in Palatine, Fairfield, &c 

This rock is generally most compact near where 
it lies on the stratum below it At this depth it may 
generally be wrought into very good marble. Whea 
it is compact, and contains numerous stylastrites, 
as on Elast-Canada Creek, it may be wroaght into 
that beautiful variety called birdseye marble 
Though its lowest layers are generally most com- 
pact, sometimes even the slaty variety is lowest 
A mile east of Scboharie-Kill, in the south bank of 
the canal, this variety lies ibamediately on the cal- 
ciferous sandrock. This variety may be advan- 
tageously examined in the side-hill which runs 
down south from the village of Canajoharie, at the 
Palatine bridge. 

The metalliferous limerock is nearly co-extensive 
with the calciferous sandrock. Wherever the 
sandstone skirts the ridges of gneiss, the limestone 
overlays it, generally commencing from one to three 
or four miles from the foot of the gneiss range. 
This remark, however, applies to the MaComb 
Mountain series only. On the east side of the 
Hudson, this rock accompanies the sandrock more 
or less throughout its whole extent It is so often 
interrupted, that it is rather a range of patches 
than a regular stratum. I have seen it in connec- 
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lion with the sandstone at different intervals from 
Barnagat ^n the Hudson, to near Lake Cbamplain. 
Dr. E. James has seen it in a similar situation all 
the way to Canada* ; 

On our section, it manifestly pisses under the 
^ray wacke hear the Little Hoosiek, appears once 
or twice in narrow intervals, and at length emerges 
from beneath it a little east of the Hudson; The 
graywacke hides it on all the behest eminences as 
it passes through the counties of fiensselaer, Co- 
lumbia, &c. By inspecting our profile section be* 
^een Williamstown Mountain and the Hudson, 
the reader will have a pretty correct view of the 
relative situation 6f this rock in mort of its north 
and s6uth range. 

Though this roek^ in the Macomb Mountain se- 
ries, does not extend far south of the Mohawk at 
any j>lace, it is considerably etstended in a north- 
westerly direction from near the Little Falls. It runs 
in a curvilinear course, from the point of Fall-Hill, 
by way of Fairfield, Newport, Trenton, &c« with its 
southern maipn about eight miles north of Utica, 
and ten miles north of Rome. Thence it continues 
in a northwesterly direction to the east end of Lake 
Ontario: In all this extent, it is separated from the 
secondary rocks by a belt of graywacke, under 
which it passM at its southwestern edge. The 
separate ranges of this rock are as numerous, and 
nearly as extensive, as the valleys between the 
ridges of gneiss; their middle parts being generally 
i:mderlaid by this rock. The carial crosses four of 
these ranges, as will be seien on the geol^ical 
profile. 



mrt ratigM nf WaMkiofi Umerodfc^ I fatt^ liitftliilimi 
ievernl ttaMitio* rMin for Mdondafy^f O0n#^ 
quentlj I bad ineoieated error in mj fgBeiiofjiluM 
leMUiM. And I *dlk 0UII iMbb at a Im» reifMlit^ 
MBM <if Ibe tocilcs ivfaidi irara ^tamiotd >f Dr. 
Beck M»d«i)rMli; in the Helderb^^ The ^Moiii^ 
ktom Vmtfiotk wbidi orerhije the iren^ vall^ «dA 
^dai IbMMtioM ef tiie -wtest^ i» certainty the aatte 
rock wbteh enbMcM BelUehe^ isiiveitay tftelT# 
niilefl Mtttii of Albanjr. SevemI otb^r r^^kM of the: 
Heklerber^ perfiMrtly agree in eirery ebaraeter, t^ 
Mntial And fiietkhMiS) with «eiiie o^^tfiOM wUeb 
otefl^y tbe secondbry rooks ai the west. Shall 
we My that thene rocks are seeoodiKry, «^ thai 
the ^^eatiMvi rtfckB are watiting in tbe Helderberg 
aeries? Do Hot tb&limorocka aboat Hudaon and 
Catakill belong to tbe transition elaM, overlay trta*^ 
sitton teodetone^ And pass under tbe Catskill Mo«in« 
tain graywacke? Is not th^ rodk at CatsktU) frooi 
which so many crystals are laken^ transition sand* 
stone? AH these locaRties ought to be attentively 
examined by Ibenifenkbers of the Hodsoq and Cats* 
kill Lycetonks, after they have taken a canal tour, 
and attentiirtfly examined tbe transition and secon* 
dary limestones and dates ; for rocks cannot be 
understood from ^n examination of limited or insu- 
lated patches. In order to generalise rocks^ w^ 
must examine th^m in those districts where each 
rock may he inspected, and its relations ohsei^yed 
over an area of several hundred mil^ Th^n We 
may systematise those limited patches whose rela* 
tions are obscured by alluvioDt ^^ deranged by 
disruption or other causes. 



ynd tet w&ik^ and fe# tbe iMQi]ftctin*e.of.)liiBe< 
Fert J^nsoiv on th% north Me of the Mohawk, 
alk>ttt tikteeiiiirilei iMat^of Sdi*D«ctady, was IniiU 
of thia linimloM. D. Bnal^Esq. in a paper fead 
befot««he>Tr€rf Lj^^Moi, remains, that ^ aithoagk 
it llas^ bMn Ibuilt abdut a cantarjr^ tha stomas ax-* 
bibit tio natka «f diskitegratioii;'' Wbawrer it 
b«eoflieB toil, it anrichea it litia diher Uiaeatofitei 
and 4fk« thaaiit raqairea a 4iia. adnixture of clay; 
and aaiid» 

' 18« <jlR«YWJkCinB9 (ar MttaKfen^ Gtajfumk^i) 
[Vid. Def- p. 33.] 

'Hie camal is underlayed with graywadte rock 
ftotn about tfarM miles west of the Oahoaato ten 
miles west of Schenectady; and from aBottt six 
miles west of Little Falls, probaMy to near Rofiie* 
But frdtn Utica to Rome the allotiott is too deep, 
directly under Ihe canal, to admit of an exami natton 
of the underlaying^ rock. From the direction of 
this stratum, it being almost horizontal, or a very 
gradually descending inclined plane, we are aa« 
thorised to form this conjecture.. That tfaegray*- 
wacke underlays, at no great depth, all'the western 
part of the state rf New- York. I mean by no great 
depth, not exceeding six or eight hmidfed feet, or* 
perhaps considerably less. It does not appear in 
view, however, any where immediately adjoining 
tbe canal west of Utica. 

This rock spreads over most of that part of the 
state of New-Yoi% which lies west of the sparry 
limerock which crosses oar section at the Little* 



HoMick, eoutfa of the kttityde of Schentetadjr, and 
east of the meridian of Onondaga Salt Springs. 
Some of the hiUs in almost every part of that area 
are capped with shell limestone, and others with 
old red sandstone or eonglomerite. AU the gray- 
wacke which lies south of the canal, is connected 
with the Catskill Mountain range ; excepting that 
it is cut through by the bed of the Hudson, and by 
some other deep valleys and ravines. Its northern 
termination forms the south boundary of the secon* 
dary formation of the canal district, from a point 
about ten miles south of Little Falls, to the meridian 
of Manlius; all the way at the distance of from six 
to twelve miles. 

The graywacke which lies west of the Little 
Falls ridge of gneiss, forms the northeastern limit 
of the secondary formation. It runs along about 
two or three miles southwesterly from the Mohawk; 
about the same distance south of the west branch 
of Fish Creek, and the same distance south of the 
general course of Salmon River, until it meets the 
southeast corner of Lake Ontario. The beds of 
the Mohawk, the Salmon, and this branch of Fish 
Creek, are chiefly upon or over this rock as far as 
it forms the boundary of the secondary district 
This belt of graywacke will average about eight or 
ten miles in breadth, between the metalliferous 
limerock and the secondary formation, from near 
the Little Falls to Lake Ontario. 

Though the graywacke spreads over a consider- 
able area of country on the east side of the Hudson, 
it does not reach to a great depth. It is always in 
insulated fields, however extensive, whose boun* 
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Varies can be traced. Though it covers its sup- 
porting rocks over more than half the square miles 
of Rensselaer countj, we can trace its limits on all 
sides, so as to ascertain its underlaying rock. In 
this manner it spreads over a considerable propor- 
tion of Washington county on the north, and Co- 
lumbia county on the south, capping the highest 
hills and most elevated ridges. In the same man- 
ner it caps the little eminences and hills near the 
Cahoes, while the ccinal is cut through the less 
elevated argillite. 

The cfdoriiic variety is found on the hills in Pe- 
terborough, and to great extent north and south, 
about the same distance west of the primitive ar- 
gillite. But this variety is never seen west of the 
Hudson, nor within several miles on the east side ot 
it. A beautiful compact kind is quarried in various 
parts of Rensselaer county. On some of the highest 
hills, this variety is coloured green with chlorite; 
which is scarcely equalled in beauty by any quarry 
stone of our district. 

The rubble gray wacke is very common in the vast 
gray wacke district connected with Catskill Moun- 
tains. But that which belongs to the Macomb 
Mountain series, west of Little Palls, does not pass - 
into this variety — at least I have not seen it well 
characterized there. The red wacke forms an ex- 
tensive layer along the foot of Catskill Mountain, 
west and northwest of the village of Catskill, about 
fo\ij miles southwesterly from Albany. My cor- 
rectness in regard to this rock has been called in 
question by some good mineralogists ; biit my opi- 
nion has lately been confirmed by Prof Silliman 
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and the Presidedt of Catskill LyceuiOi who ttj^r 
mined it iu place. See SiUumn^^ Journal of Sni* 
ence, 

GrindiiotH grit and h(m date are very coounon io 
Ibe graywacke rocks connected with Cat»kil| 
Mountains. The beat locality of the foriper which 
I have seen, is near. the country seat of Judge 
Sutherland, in Blenbeini, Schoharie county. The 
hone slate is most comefton in this rock. I have^ 
seed it of an eicellent quality both in the GatskiU 
and in the Macomb Mountain series, in many places* 
But I did not find the grindstone grit any where in 
the latter range. 

This rock takes on the greatest variety of cha^ 
racter of any rock in our district It is ^ars^ and 
harsfa^ soft and smooth, fissile and cooifiact, brlttte 
and strong, grey, blue, green and r^d« It apptears 
in high perpendicular ledg^es, and even in recedti^ 
steps of mountain height) and at the bottom of low 
rich alluvial valleys. It is sometimes to concrete 
globular masses, or concentric spheres.' I saw 
ibese concretions three feet io diameter, in the toi^n 
of BltfnbeiKU, before mentioned ; alsoin Reiisselaer- 
vilie** Notwithstandiiig these varieties, there is a 
striking peculiarity in this rock, by which We re*' 
c(>gnise ijt after seetng it once. / 

While we confine our etamioations to that area 
of which I have given the 'boundaries,\no material' 
difficulties occur* But on Iravelling to the west, 
we find two rocks of gf eieii importance, which ap-' 
pear like some of the varieties of gray wacke. These 

• 9i^ O^. 'Uiexy {». 196 ; sbQ Albany CdaUf SwVey. ' 



I call otidferoui and f^rilifirma rocks^ or second 
lind third graywacke. They overlay or embrace 
all the secondary rocks of the west Tfapc^h they 
may not beloi^ to the CatskiU Mountain connexion^ 
jet as TETieties may be found greatly resenbling 
ftem in this graywacfce, i propose the follofring 
queries : At the northern termination of tlie gray*" 
wacke, which is at the southern Umit of the seeon* 
dary formation, does the gray wacke divide into 
three great layers ? Do the iron, salt, and coal 
formations run in between tiie lowest layer (melaAk- 
fet^usgraj/watke) and the middle layer, (ciAcifetwui 
dtUe^ or ieeand grayw0(^i) leaving the middle layer 
among the secondary rocks ? Do the geodiferom 
mid cornitiferous limerocks run in between the 
middle and upper layers ? The upper one is that 
whidi I call the pfritiferoui roek, or third graywaeke. 

In the following descriptions, I treat these as 
three distinct rocks ; for they have no cminexiott 
in the canal district Perhaps they hare no con-^ 
nexion at all, and are in all respects as distinct as 
other rodcs. But the great resemblance between 
these secondary rocks and known varieties of the 
true transition gray wacke, and their near approach 
to it at their southern extremities, are circumstances 
saffi^ent to induce the enquiry. It may be ob^ 
served, that we have no evidence of a connexion 
lietween the gray wacke of the Catskill range, and 
that of the Macomb Mountain connexion west of 
Little Falls. 

Gray wacke is said by some geologists to be geo- 
Ic^ical^ the highest rock which contains metals in 
Teins. Others say, th^t metallic veins have been 
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Ibond in old red satulstone, the next roek abo^e 
this. Lead ore (sulphuret of lead) has been foand 
in manj places, contained in graywacke. Manga- 
nese has been found in this rock in various parts of 
Rensselaer and Columbia counties. There is a 
large bed of manganese in Blenheim, Schoharie 
county, on the south side of the Susquehanna turn- 
pike. Iron pyrites is often found in it in cubes. 
Anthracite coal, in very thin beds, is found in it in 
the vicinity of Troy ; also in Columbia county. 
Petrifactions abound in this rock, generally at the 
tipper surface of the layers, in the manner already 
described under the metalliferous limerock.*" Ano- 
mites and pectinites are common, with some other 
petrifactions, in both gray'wacke ranges of hills on 
the sides of the Mohawk, for the first ten miles west 
of Schenectady ; also at intervab from Little Falb 
to Lake Ontario ; also in the ridge or hill of gray- 
wacke upon which the village of Johnstown stands, 
in Montgomery county. The well characterized 
pentacrinites in the bed of the Mohawk, 6ve or six 
miles west of the Cahoes, are beautiful petrifactions. 
The rubblestone variety of this rock rcBists the 
action of the disintegrating agents, on exposure, for 
a long time. Therefore the small rounded masses 
of this rock, called grey hard-heads, are very an- 
noying to travellers in all the highways in Wash- 
ington, Rensselaer, Columbia, Dutchess, Greene, 
and some other counties. Bat the slaty yarieties 
are riot so durable. A soft variety of this slate, 

* See Stevens' Gray wacke Banks, described by Beck and Eatoa 
^^ the Aibtny Ck>unty Survey. 
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i!§setnbling the pyritiferoiis slate^ (perhaps the 
fimme,) contains large quantities of the fine granular 
variety of iron pyrites. This rock is rajpidly dis- 
integrated, as may be seen several miles tip Ots- 
^uago Creek, in Carlisle embracing the Schoharite 
variety of fi^brous barytes, on Chuctenunda Creek, 
and in the banks of the canal three miles west of 
Schenectady. The soil formed from the soft slaty 
rkriety, contains too much clay when unmixed^ 
The silicious varieties make a sandy soil. These 
being most abundant in the mountainous districts, 
the soil is ofteii too silicious, , and is underlayed 
with a kind of clay and gravel cement, called Aani- 
pan. J 

This stratum passes udder the miBsime grit^ the 
lowest secondary rock in our district, all the way 
from near Little Falls to Utica, and probably to 
Lake Ontario. Here is no room for conjecture ; for 
we see the millstone grit lying immediately upon the 
gray wacke in Steel's Creek, Myers' Creek, Fer- 
guson's Creek, and Starch- Factory Creek. These 
very interesting localities, which will be often re- 
ferred to, may be inspected on our profile section. 

As this rock contains many useful minerals in 
small quantities, (which are enumerated in a pre-^ 
cediKi^ P^g^O it ^^7 be well for the members of 
the six scientific societies which are on or near it, 
to examine it' with particular attention. Anthracite 
coal and sulphuret of lead may be reasonably ex- 
pected in considerable quantities in some parts of 
its extensive area. 

For farther accounts of this exteiMsive rock^ 
itrhose very existence in this country was questions 
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ed BIX jTMrs ago, we Dewefu Accoont of Rodh» 
Ibetween WilliaHvtowii and Troj, in SiUimaaV 
Journal of Science; aho the bides to tke Goolopr 
of ike Nortbem States^ 2d Ed. 

14. Ou> oicoSAiiMTom [Vad. Dei f, 3«*] 
Tbe cantil does notcroae thtsrocfc ; neMier doeo 
it oCcar on our aeetmi nearer to tbe canal tfaui 
Connecticut Rirer. It is in layers altemaling wttb 
tlie k%hest iajftsfs of grajwac&e, towards Ibe to|^ 
of CatskiU Mbantains^aiid of its sateidkig ridges. 
A red sandstone appears in ihe highest parts of tte 
hiUs from ien to fifteen nvles soath of the cakiai 
west of Little Falls, of an equirocal character* 
The saKfefods aandrock tiecomes ^eiy cosrse i^ 
harsh neaar where it crops oat sooth of the Mohawky 
as will be hereafter shown ; io thai it can hardljr 
be distinguished from old red sandettojie. It Ihete* 
fiire heooHies a question/ Whether thoaie ftAthes on 
the hills of graywacke are interru^ed ap pen dages 
to the saliferous rwk <€ the aecondiuy distrfct, or 
whether ihtj beloilg to the i«ld ted isandstehe of 
CafiskiU MiiNtntaina Tbe ^mins a|>pear to beless 
angular than tlKise of the bitter, and less rounded 
than thosie of Ibe'fenner. 

. This appeal^ i6 bi& st more important roek' in 
EiiM^ than in our dirtrict ; though %re ^eonsid^r tihs 
place in ctar series of rodcs equally iuiporlafii it 
ia^ the limitation ^tratuth upil^rds of aU Saietillic 
Toins, and it is the fimitation downwards of hihi* 
minous coal. This, at least, is the decimn of most 
£iirDf>eanf^bgista There has heen<onsiderable 
eootDoven^, howeres, respecting its being in sH 
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baUy the difiefences in the opimoi^ of ge^ologis^ 
9)n90M<M firow tbe gr^a^ JknilapiitjriQ 9%mp ca^ea 
between thU rock niA t|)9 jalJA^roim rpf4^ or seeo^ 
red ^ao^stooe of Weroeri a« ia tbe €a«e9 jipt re* 
ifrpBA .to; .. • . 

Hwt HI ii)Hr dip^rict i( <;«uEirK)t be pi^^d tbere,. a^ 
imrdiog tp^de^n^UoQi of 4ie daeMs^ Ti^h9\>onm 
of iqmcblHi9d«f twid to )^^, fouof} in thip ri^^k i« Gfi»|* 
Wki4£HPrf Ca«.* jrere <:^rtainlj io a ro^^ wbicb 
Oftiinoit li>e ^led tbe ^n^ old red ukaodi^toMi.. It 
may be called breccia^ if ihat ttr^twi i^ tQ^able. If 
IbAltJA ri^€(^d»ft belorigB probabl|r tp t^Mlif^rpus 
#tra,twii, Atany rate» it i# t^tall)r |ip}i|i:cr.the ei^ 
9^d Mnd4|x>A0 of (i^tskiU M^owtaiofis or ai^ i^iirt* 
IlOfm apepinter^ wbkb 1 have fe^o. I have e;;:^ 
pfijkmA tbat jloim^f ei^gtaofi^t^^ly on all 8ide«»an4 it 
appears to me to be tbfi yf^jrpam^ j^ec^ddry rockt 
ti^li^ fmolfMM tM^ ^v^imQ rejykis, on tbe weat 
baAk of tbei,EIlld8blf^ Jbttw^en.apd fiodt^r tb^l^aU*^ 
tod(^»ar . Alw tb#: ewne a» Moi»^ToAy ^on Coa** 
mcticttt |liiier«;Wjwob Mn fiitcboo^ok i}a9 nmrkedi 
tboHQi9all;>iin[iation; 

The President of the American Geologi<^l So- 
cielgr^ William Maclare, Esq. sfiys be prefers put- 
. ting»,tba old rsd aaodatone ia tbe transition class. 
Bakewell places it here also, and Jamieson half 
assents to it» though one of the most rigid followers 
of Werner. Being supported by these authorities, 
and having been unable to discover any petrifac- 

* See Sillifflan's Journal of Science^ 
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tions in it bat those of tDflifine origin, I etitl con- 
tinue to retain it here.* 

Since ttlisis the stratnin which aiid^ajs tfas 
most important coal measures in Europe, arid sinc^ 
it is wholly wanting in the canal distrietf, we nmat 
of coarse take the rock whose geological plade h 
next beneath it, for the true' floor of the cMll forma- 
tion. This being the graywacke rock, wherever 
the old red sandstone and grajwacke are both pre-^ 
sent, we must of course take the graywack^ rock 
which passes under our secondary rocks^ for the 
supporting stratum of the coal, salt, and iron for* 
mations of the canal district 

But few interesting minerals are embraced m (bis 
rock. It contains a petrifaction of corallines, or 
stylastrites, in abundance, and of great lei^th. A 
single specimen may often be seen, with (sereral 
branches many feet in length. Beds of copper orei 
it is said, have been found in it 

It is not subject to very rapid disintegration, and 
is esteemed a valuable aftd durable building>B^Diie^ 
it is wrought in many places under the tiam^ of ted 
ft^eistoiie. Itifovms a red, looe^^- meagre Boil, an* 
compounded; but is of great value as a col^jj^Ufid 
with clay. ' . » » , - 1* 

^ See bdex to the Geology of tbe Noitbem States/2d £d^ 



tU« SECONDARY CIiASS. 

[Vid. Def. p. 35.] 

15. Millstone Gkn. . [Vid. Def. p. 35.] 

According to our definition, a secondary rock 
should embrace bituminous cos^l, or the relics of 
organic substancjes of dry land or fresh water ori- 
gin. As the most recent strata are the highest, it 
follows, that a stratum^ which contains no intrinsic 
evidence of its secondary character, is entitled to 
a place in this class, if it overlays a stratum or sub- 
stance whicji is decidedly secondary. The mill- 
stone grit in our district is not known to embrace 
or overlay bituminous coal ; but in Europe it is 
tfflen connected with the coal measures. As it ac- 
tually adjoins the second red sandstone of Werner, 
or saliferous rock of more modern geologists, in the 
canal district, it overlays the geological location of 
bituminous coal, as I shall soon shew ; consequently 
it is a secondary rock. 

It IS not to be expected that every rock, in every 
locality on the globe, will present its classic cha- 
racters. It is sufficient for classifying a rock, to 
prove that it exhibits its classic characters any 
where in any country, provided we can identify 
the rock under consideration with that whose 
classic characters are manifest Now the millstone 
grit is one of those peculiar rocks, which can never 
be mistaken in any country. Its harsh, sharp-grit- 
ted texture ; its hard quartzose accompanying con- 
glomerate, and all its other peculiar features, can 



nerer leave any doubt on tb^ mind in regard to its 
identity* I venture therefore to eaj with confidencet 
that the rock Q^nntimi wbiob if kitorycMied between 
the gtaywacke and the saliferous rock in our canal 
district, is the seeondary mtUstone grit, which ac- 
companies the most important coal meaMreaof the 
eastern continent 

This rock may b^ seen reposing immediately on 
tbe transition gray wacke, at Starch«Factory Creek, 
near (Jtica village; at Ferguson^s Creek, Myers* 
Creek, and Steers Creek. These places are mark- 
ed on our profile plate. It may be seen in a quarry 
three miles soiith of Rome, in the northwest corner 
of Westmoreland, reposing on graywaqke. The 
overlaying rocks seem to have passed away herCf 
and also most of the way for four or five miles in a 
southerly direction. A very interesting locality 
may be seen on a Mr..Forster^6 land, adjoining the 
great swamp, six or seven miles south of Rcmie. It 
i^>pearB also in the low valleys and ravines north 
of Hamilton College, and in various other places 
between Little Falls and Vernon. Wherever it 
appears, there is the clearest evidence of its b^ing 
laid bare by the disintc^gration pf the overlaying 
rocks, excepting in the ridge south of the canal 
from little Falk to Utica, &a Here, a^ appears 
in the creeks before mentioned, this rock, and the 
ttiree next overlaying rocks, crop out and terminate^ 

This and the two uppermost strata, are the. only 
secondary rocks of the canal district, which do not 
present themselves in regular succctssion in the 
Genesee River, near Rochester. There tbe red 
saliferous rock being the lowest in vjew, tfus is an- 



4Mbtedljr Cdn«e*led benmih It ^r.we»<b*f* 
^tff faig^ eiridefio# tbtit it foco-toxtenmte with Ibt 
red rock-; dome of the moiit iai^rtiilst me tbe SA' 
Idtrtffg: B« Byiff|ft«f]5 E&q^ botisd tbraogh tbe ted 
MKferous rack at the Onottdfiga Sftit 8^rifig8> in^ 
me^iat^^Iy b^neaih *ifhi«b be i^MAe to a cmglomifi^ 
rate rook, ifitb ^bicb h^ boiTed ^igbtfeM. Some 
of the fragments Which be brougbt <if , I hate be«- 
fote tae. The fragtmnts are too sfMll for liccotate 
exnmln^ilon; but <ihe aggregate seeuiti ratb^ir t% 
resemble some of the European varieties of om;- 
glomeralifc wbkb ticoMipfeinjr coal loeaaiireai than 
the conglodierate tariety of tnillBione grit The 
teller is madb border tfaan the aggregate bored 
into by Mr.' B; ^bieb was chiefly made up ibf.pebh 
hteB eenented together by carbonate /of lime 
Tbi» proves, bowertr, that the red rock it vtodeh- 
ItfyiNi by a straton which oSitn acco«pa»iM the 
millstoM grit The most iispoftiMnt fiMit inrerideBce 
of ito onderlaykig the aoliferom rock far to the w«kl, 
i«f ' that it acfeoMponies it wherarer it cmym out, 
fntan ten Allies sooth of Little FaHs to near tbe*M^ 
faftWk, tfaence oH the tray in: a northwest^direetioft 
to the southeast comer of Loke Ontario'; a dta- 
ta»ee of abotlt one bQndred>nuIes« Iii many places 
oMthr of the Mohawkf between Little Falla and 
Vemoii^ where this reek is :laid bare in ravines^ 
Ac; vi^ see die e^liferoos nvek lying immedtately 
y ponp it Front Tisdale's old milk, thme mfles south 
of tbe canaly and eight milea southpareet of Little 
Falb, to Vernon, is about twenty auie»<ff»the loni 
gitsfdinai course of tbe canal dietrict At intenrals 
through tbis twenty mites, we find tbis* rook at Ute 
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lN>ttom of. deep boflows, with tbe red 

rock oirerlayitig it, aud oAea And tbe ferriferoitfi 

atmta upop the red rock* 

I have seen bonldera of thi» rock, soeh m we 
see near the Moth aide q{ tbe canid two or tknm 
Biilea west of Oriakany, more tbao twenty mlea 
south of tbe canaL And it seens to form tbesovtb* 
east corner of the secondary district near Brown'a 
nilla, at the head of Otsqoaga Creek, ten mUea 
sooib of the caoaL Here it is in broken fiekfo and 
patches. 

This stratQiB, where it i^pears in full tbicknefiSt 
is from about fortj to sixtj feet in several perpea*' 
dicular ledges. It does not pass into, nor afteraate 
with, tbe grajrwacke upon which it liesw Here is^ 
therefore, a very convenient place for sepanrtti^ 
the transition and se<:oBdary. classes. AU tbe ac- 
fforopanyiog secondary rooks aee/moch harder at 
and near where they crop oat, than in Genesee^ 
OsweiEO, and Niagara RrveifB. ProbaUy this rock 
is harder here than it is farther west* Asan-evi^ 
dence of ithis, it becooses a whito.aaadstooe, saita- 
Ue for the manufoctofe of giasstotone place in the 
town of. Venion, twenty nules west from wberie it 
crops, out Sometimes it ia quarried for building 
stone ; but where it passes 4nto the eoaglomerate 
variety, it is chiefly .used for millstones. It seems 
to be the same rock as that from which tbe w^ 
known Esopus millstones are manufactured. I 
never visited the. Esopus quarry, and am a stranger 
to its geological associations. The conglomerate 
variety is sometumes white, sometimes yeltowisfa or 
reddish ; being coloured with :the oiyd^of iriMi. 



I saw in this roek, in the quarry mentioned neap 
Rome, in the northwest corner of WeotmorelAndi 
eeveral petrUactions; some were of bivalve shell 
aBiimnlcs and others f took for corallines. On a re* 
cmmination) I » am at a loss respecting them. 
Thoee which I iiave before me^ appear quite as 
much like culm^oos vegetables ; but mj specie 
mens are im^erfeet * in the same quarry I found 
ffttlpfePuret of lead, sul|>buTet of asinc, and calc span 
Aboiita mils east cmT Verfion village, I found a very 
simiMr locality, with similar embraced minerals.' 

This rock being interposed betvreen the limita- 
tibir sti^afa of the moist important coal meajBures of 
the eastern' continent, the enquiry, whether there 
are coal beds in c<>nneiion with it here, very natu^ 
raUy occurs. If there are coal beds beneath the 
sattferous rock and ab6ve the graywacke, in con- 
liexioii with the miHstone grit, &»?«' nt^hy has no. ae-* 
oidental discovery of s6me of them been inade, in 
an iMbiibi ted 'district of between two and thtfee 
fatndved mites in length ? To thiS| it ibay be an- 
awbftsd, that there is no cfaaam, #avine, nor worn 
bed df a river, f^hiefa-Uya open to view the lower 
s<]irfiice'0f4he red Saliferous reek, west of the town 
dt'^lkttnm: l>he perforation made by Mr. Bywg^ 
ton at the Onondaga Salt Springs, appears to be' 
the^mily' opening ever nmde thrcragh the red rodk, 
Betweenf the meridian of Vernon anid the west 4nd 
di Ldfc» Ofvliiries '^ the Britiah dbminihns. There- 
ilBPi^ if tberie w^mw so muoh^eoal ia those geokiK 
gical assMiatioas' in which this mideral is foond in- 
greatetc abatidwioe on the eaelera oentiaeot, we- 
could net.peesiblytknbwit; became nio one has« 



er^rseen one foot of that spaeo vAiob tto«ial 
would oceupy. .*....: 

* It maj^besaid^ ttmt in £iiTOpe ihtmULhofijnwf^ 
pedra at the oot^croppin^s' of^tboio roclMi hotvotn 
which it is emliraced. Why tbttt db iNMiot Mwt 
with sopae coal aloi^ -the vtnge of oMl iunMbod 
mHes^ where these roeks cropootf IvomiiekMf: litie 
Palis to the southeaot oorntr i^il^e Oot»M? 
This is certairilj an argonoM; s^«iMt:llio«|M«^- 
bilitj of the esistonce of cool ib .t|io ooiliil diftfiet 
But ^ere is no salt wailor abo?o H^ lod ro4b nHb- 
in abottt twenty miles of tbeao <oiit«^!tPop|iiim«» illitb 
perhaps is an equal objecflioii to4be otislMei^qCo 
salt' formation here. Still- thero is wfifemA atoong* 
ef brine springs on 1liioroek,as AeiroQiMMifil^f0 
than in any exj^lored region of ^eaitli. {() nMy 
be proper bero to remark, thut oH Ao nQ\» ore 
harder, and all'bat'the red T€t4k Iki^mi ai^>(»ii4 
near their oot-croppitigs^ than a(:*6oooMc(Bif«iff 
and other places where ibeyaro' to %e sooni Uaikev 
west. lit the latter localiti^^ 4be3ofge«t pm^t- 
tion* <if the red saMfeisow coek,4iB Ji'idft brjIilo^iliMi^ 
in which the satidstoiiopart is embnioed*^ \'VifcatQ 
ais at its outoroppi^p thane si'lNiiiiiK^iy' little akitf^ 
at most places nonoy and lAm siindtftoiie jutiMcli 

Itn Europe, coal* is oAen tmnAmA^f Awlmmih 
atuhe depth 4^iftam fettr to six inodiMdl^fcteti' >']?bo 
tfailrkness oftkoiiNisaliftrouafOcil iiiMW disttict is 
not* known.. iMoM 1iiitti>one»)ioiMbodlMt of jtnngF. 
bo seen* at iaiid bek>si the lo^mr Ctntqieft Jiwiki 
bd(r we k^f^noilmmm of lAetarnritaiog^ hjtr%nf 
course of obeei^jMlieii^ what ia tfieitMWinJktf •£ ito. 
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llBdHlM8;i If wm 9ka4i bwe from tbe^faoUom of 
the lower &kk^ we shpold probably j&ake some iti« 
teteeimgf .iKeeorefies^ Bmt there may be milUons 
efimilUoiiiof elM^14ron»^€oal between this ratk 
med the ffraywMke voek beneath it, withoiit our 
heitog/dble fo bit*'ii|Kiiira'be€l of it, at^me, two, 
ituf^tBr ' eti Mama domn biariBf& Our enuntiymen 
ai% mi^ii^timmeadabiy, mi^ ioeiiaed to embark 
m^e^tbeiMf&rQfetaAyqpfifle where fidue/measore of 
]»efi<ia noaolab, than to hasani much time and' 
meoef i «i<Mieiiti&ev tpeoidatioiit. put at Bgrne fa* 
tafepciioA;iiii6lDei]rwe8ifern.£MW8t8'aro cut away, 
and ietA bec^iaee ^Mairoe^and dear, I have little^ 
deiA<i hatr^repfealed itriah^'^y boring wiU beHmade 
kulTafime 'ftaitts of the 4iftii^ whieb 19 voderlayed 
itaitb^he mdaaUEMrooeifioek, and that vast beds of 
MUll Wiii.ihe daseeeeieA beneath it, inioonnenion 
witb: t\m wliatme pii.^ U appears unreasonable 
lo>sappaie,.tbai)oiiri»«ikry Ibrms sueh an extraor-* 
diQarjr)«a0ffrtien,'tba* the safoiokiad of coal ferma- 
(■e%Fitt^.neifer pMVkis banen in Enr<^, should 
bete proreabortiire throi^b Hb whole length of 
ware than itwc^ hmdred fiites* 

I will add one feet for the eonmderatba of praCN 
tiMkl geuiegiate. I^ar Vernim Center, we find €ie 
fiiet sak spting on the fed n>ek, w we proceed 
w«te% ^Ninv Abe ai^ ^mentioned ou^-'croppings of 
the sAoondMy rocfaa^ Hete too the rock is more 
slaty, eoirtainii^ but Uttle sandstone. Four or five 
miles fiuther iMsti one mile west cf Vernon village, 
aii4 ^ejpdep spntb^of the <Mad, jeaitbecettad by- 
4rofa^|pHl immm from beneath tbe^B^me ired rook 
in«nQfit4|iw»ti<»es« I aay the mne rock,4;>ef)awe 



from the welk and other appearaocefl^ I. wm^MmJL 
mjrself that this is the priuci|ial iuMlerla7iQg^#o«sk 
here ; though the ferriferous strata oireclaf it in4be 
hills. The gas issues throc^ grav^jr soal at .lfae« 
foot of a hilU at the rafe of about one g^loo iA a 
mioote* I collected measures of it by dw wafeob 
several times. It is predsel j 4he sane earborettcdk 
hydrogen gas which is piodiicad inmost coal mineaj 
To saire the workmen from the tx|4osioiis produced) 
by igniting this gas when combioed withataMsphetisi 
aifi Davy's safety lamp was tatrodueed. It bumswithi 
a flame which is not so whita«s that of the artifioiai 
coal gas;, neither does it partake of that Uue coleor 
which is.eibibited in burtm^ *the Ught ioarbdret* 
produced by decaying .vegetables, i bdieve Am 
production of this gas has always been considehsdf 
as a strong indication of the presence of coaL -Dn- 
Hays, of Canandaigua, aaalyzed a similar gait siitu* 
larly situated, six miles from that village. This 
gas may be pixxluced by tbe deoompeeitioii, of* 
water by coal, at a great distance from the iplaoe' 
where it issues ; but it would follow . a ttatatal 
cleavage between two layers of the rock froa< 
which it isfilues. « . 

By disintegrjation^ this* rock produces a-grasriaUf: 
and sandy soiL When mimd with tbrfioft^lfai* 
minous graywack^ slato beiKsatb it, or the aoftierh 
riferqus slate above it, a prbductivo soil is made. . i 

1 6. Sai^iisro^s Rqc^. [ Vid. Def. p^ 35.] 

This is the most impbHant of all rodfe 'm the 
eastern continent It wiH probably be deemed' 
equally ioiportsint here, wbcfn its relations to the 
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vamifA mimmkcMpe understood. To preserve oar 
food ftDOi putr^ctioo, BUd prepare it for the table 
by the 'aid- of beat, and to 'defend o«r bodies from 
€0ldt aw amoog the chief eoncems of human life. 
Salt bekig eotetilial to the first object, and coal 
jMcetsaiy.for the other two, in countries where the 
timber IS ^ot away, we view any indication of the 
exisitnee of these substances in the earth, with 
deep intereeti Wher!^v^ an European miner or 
ge«4o§tet»4»Msovers thiB rock, he £^ls the strongest 
aMimiD0ev that rook salt; or salt springs, may be 
found in and Uponiii^ and coal beds below it 
Alore than fi% salt springs have already been found 
in this rock in the canal distri^ ; but whether there 
ia CMil beneath it, hasiiot yet been ascertained. 
For PcAections upon that subject, read the article 
Millstone Grit 

Fpof» near Little Falls^ to Ae wiest end of Lake 
Ontario, in Upper Canada, this rock may be traced 
in the (most saAidactory manner. It is about two 
hundred and fifty miles in length, and something 
mote than twenty miles in breadth, on an average* 
Ita DorUi boundary for about two hundred miles, is 
Lake Ontario. Its thickness, where it crops out on 
JSie^^ Greek, and some other places, will average 
about eighty feet. But a Mr. Bennett bored into it 
one hundred and forty feet, from the bottom of Oak- 
Orchard Creek, seven miles south ofLake Ontario, 
and did not reach its lower surface. At and below 
Lower Genesee Falls, and at the mouth of Nia- 
gara Rivert a thickness about equal to Mr. Ben- 
nett's boring nuiy be seen, without any evidence 
of a near approach to its next underlaying stratum. 
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Thift rock is tnanlABtly ibe^floor itf nil the Mk 
springs of the canal districL It deseeods Itk^ aA 
inclined plane to the Genesee fthrer; ^ere it ii 
about two hundred and fifty feet lower than at the 
ridge between Little Falls and Utica, where it 
crops out and tertaiy^ates; From the Genesee Rfrer 
westerly, it is an asceoding plane. It rises up to 
the canal letel eight* miles west of that river t 
though where it crosses the river on the same lenl^ 
the upper surface of the rock is-considembty MKyre 
than one hundred fbet below it This dUtktenee^ 
however, does not -depend wholly on the general 
western ascent of the rock; for it also ftscendu as 
Iti^edes from the lake. v 

* To have a correct conception of theftrrm'of thi§ 
rock, we must view it as the southern side, of brink 
of the great elliptical basin, which holds thewaters 
of Lake Ontaria The most sotitbera pavt of its' 
curvature, or the 'southern extremity of its cohju^ 
gate diameter, is 6ti the Genesee Rtver. It 4hen 
fottow», thai if a line be drawn nearly Mraight from 
east to west, within one side of this basin, near its* 
edge, this Kbe would descend towards «be GenesuM 
River from both extremities. But on going a little 
sodth towards the rising of the brim, the canallevel 
would iipOtt^ traverse this roek. 

- Begrdhfrig at its eastern limit, where it crops ^ul 
near Littl^ Falls, oo the Mohawk, we ^nd no salt 
springs within about twenty miles. Thrdf^out 
this twenty unites, the rock is mostly of the red san^ 
slone kind,' and more coarse and harsh than it is 
farther west. But netir VcmonCenter, seven miles 
south of the canal, wfaere'the first salt spring occurs^ 
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<|» raA slatf^ ftpiNwr 8 with tli« jre4 smd^tone, in 

considerable proportion. Thi8#priQg. issues from 
the «pper surface of the rocjc^ on the west side ol 
the Skaiuwdo Cri^ek; whose hai^&a consist of the 
soft red saliferona slate, beautifQHy spotted with 
Qpdolea of green «late, reeemhiiiig.the feniferow 
slate. 

' The neit spring which I saw, is about nmeor ten. 
nriles wQstt on the laoda of Sidney Breese, Esq. 
There is another in the same direction io Leoos, 
and abqiit the same distance Irooa 4he last The 
descent of the rock is vcrjr uniform along the line of 
these spriqgs, and also all the way to Salina or the 
Onondaga Springs* The spirings farther west, as 
at Montexuma, Clyde, &c. are fltiU deeper; probaUy 
in the same ratio. Beyond the Genesee lUver they, 
are more ^lev^ed, according to the ascending 
coarse of the rock. 

The descept of this rock in a north direction to^ 
wards Lake Ontario, is not uniibrm. It fiJls away, 
by offiets, like the graywacke^ of CatskiU Mouq-' 
tains ; differing greatly, however^ in degree. The 
edge of the prindpal offset foiyfts akind of ridge,^ 
whereon a road is constructed, (called Ridge Road.- 
I examined this ridge for about one hundred and 
fifty mil^s, aloi^ the sooth aide of the lake; it being 
from about four to eight miles distant from it It is 
not 80 uniibrm on the east side of Genesee River, 
1^ on the west side* The offiet becooieB doable, 
or branched in a few cases, in the Jatter division. 

Several gentlemen of distinguished talents have 
constructed very ingenious theories, to account for 
this extensive and very aocoaunodatioff ridge. As 

U 



U betn MKM rMemWAnbe in form to ridf^es 6f sand 
thrown up along the east end of Lmke Erte^and on 
the shores of other great collections of water, it 
was said that this ridge alight have been formed 
by a similar process. This was adduced as m evi- 
dence that Lake Ontario bad formerly stood at a 
much higher level than at present. Perhaps there 
may be other evidence of the andent elevation of 
the waters of the lake; but this is a subject which 
I was not directed to investigate^ As it respects 
tiie ridgct while the taleats of the learned and the 
ingenious are put in re^uisitioti to account for ita 
existence, a mere hireling drudge, less derated ifit 
his Tiews of th« gratMfeur of Nature!s ^^intestine 
wars,^ would etamtcse the underjayii^ rock, and 
follow the cottfM of the offiets. He would find,^ 
^t wherever a creek croases the lidge^ atid leaveo^ 
the rock bare, it discloses the rounded edge of a 
rocky step ; also that the edge is often a little tie^ 
irated^ like the steps id GaiskiU Mountains. Whe^ 
ther this elevation is caused by the original supe^ 
rior hardness of the rock, of whether an etposufe 
atibe edges of such aggregates, to sdar heat, en- 
ables them to resist the c^ration of the disinto** 
grating agents for a longer time than where per* 
petually moist and damp, I shall not give an opi* 
nion. So is the fact, however, that I have seen 
elevated ridges at the mai^ns of such ofisete id 
numerdus localities, and that this po<^ does present 
such a margin under the Ridge Road. 

The saliferous rock is no where in view of the 
canal east of Genesee River, though it evidently 
runs under it at a greater or less depth, from near 
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l^om^f About eigbt miles n^st pf Genesee RIveri 
tbi9 rook: fpn»9 the bed of the ci^aal; and it is the 
immediate iinderlaying rock from that place te 
within a mile of I^ockport, a distance of aboqt i&j 
miles, excepting a lew miles at Windsor villagei 
and in a few qther limited spaces* The best Ipca* 
lity adjoining the canal, for an examination of this 
roci;:, is at the culvert on Oak^Orchard Creek. 
Here are the red and greenish*<blue varieties, con« 
taintng mo^t perfect petrifactions of the stylastriteS) 
with very distinct tranfi^verse or torolose ridges. 
Up this creek two and a half miles, at Ellicott^s 
Mills, the calciferous «Iate, containing water lime- 
stone and snowy gypsum, overiays thia rock. Pro- 
bably the ferriferous rocks are interposed, but the 
intervening aHuvion prevented an examination. At 
Holley Village cqlvert, is the only salt spring in 
this rock, immediately adjoining the canal 

The name, second red sandstone, which is by 
«ome applied to this rock, is very inappropriate ; 
because it consists of soft scaly red clay slate, red 
eandstone, and blue or greenish-blqe slate and 
sandstone. MQ<^h the largest proportion of the 
aand and slate is red, however. The sandstone 
part is quarried in many places, and much esteem*' 
ed as a building stone. The slaty part is mostly 
very soft, and in irregular fissile laminsB. It is 
much harder where it crops out, than it is in the 
vicinity of the salt springs, and is not accompanied 
with the red slate. 

We have a most perfect view of this rock, with 
the five next strata above it, in Genesee River, near 
Rochester i in Irondiquot Greek, four miles east; 
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and in the Niagara Rfrer, between Lewiston andl 
the Falls. In aH these places, the thickness of tfaitf 
rock is unknown. In Genesee River, we see eighty 
feet of it in the lower falls, and perhaps between 
fifty and sixtj feet more below die falls. The 
greg band over it is four feet thick; the ferri/erousr 
date^ twentj-three, with one foot of ai^illaceoiis iron 
ore on its npper surface ; the ferriferous sandroaki 
fourteen feet ; the cakiferous shte^ serenty feet ; the 
geodiferous Kmerocky thirty feet To find all these 
strata, we begin at the lower falls, and proceed up 
stream to where the canal crosses it; and then fel< 
low the canal about half a mile east, to where it it 
cut through the geodiferous limerock. In Oswego 
River we have an excellent view pf this rock, and^ 
throughout the whole extent of Lake Ontario, at 
short intervals, on or near its south shore, it is 
also brought into view by the disintegration of the 
overlaying ferriferous rocks, at intervals, from Little 
Falls to Oneida Creek, within a breadth of left 
miles south of the canal. 

The most important beds of rock salt in Europe^ 
are situated in or upon this rock. Wherever therc^ 
are salt springs, and no rock salt is discovered, it is 
the prevailing opinion, that there are undiscovered 
beds of rock salt in the vicinity, which give sail- 
ness to the waters by perpetual solution. The 
same opinion is almost universally received in re- 
gard to the salt springs of the canal district But 
I am inclined to doubt our being in possession c^ 
conclusive evidence in favour of that opinion. 
Take, fer example, the spring before mentioned on 
the Skanando, near Vernon Center. From that 
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ipring to where the rock cr<^ out ne^r ibe Mof 
hawk, almost every thing majr be known of it iroai 
impectioR. In the deep channels and chasms, we 
ought to find the rock salt, io this limited portion of 
the \ district, which must supply this spring. And 
even throughout the whole saliferous stratum, we 
have opportunities for inspecting it deeply; and 
though we frequently meet with salt water, we have 
no knowledge of the existence of a particle of rock 
salt To be sure, its not having been discoveredt 
16 not conclusive evidence that it never will be ; 
but our intimate acquaintance with this rock to so 
great a depth, in so many places throughout its vastr 
extent, ouglit, before this time, to have disclosed at 
least a small sample of rock salt; more particularly^ 
8o, as the great supply of salt water in such a large 
district, requires immense beds of salt to afford the 
requisite solution. 

W0uld it not agree better with analogous pro- 
ductions, to say that this rock, and some of the 
overlaying strata, contain the elementary materials ; 
and that the brine springs are the daily produc- 
tions (^ Naturals laboratory ? We see the produc- 
tion of epsom salts going on daily in numerous lo- 
calities. We know how this is formed. We see 
tl^ sulphur in iron pyrites taking oxygen from water^ 
and thereby becoming sulphuric acid ; we then see it 
uniting wUb ma^esia, which is diffused in rocks, 
Mid thus forming epsom salts. This salt appears in 
a state of efflorescence in dry weather ; but is wash-* 
ed away in the first shower. These materials 
SfHuetimes abound in alluvial depouts. There is 
a remarkable k>calityonthe lands of H. Hickock^ 
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Esq. an At banks of Ui« Hudson, seven milea 
norih of Troy. I saw more thsm twenty of. these 
small workshops of nature, in the ealciferoiu 
slate orerlaying the salt rock. We are all fami^* 
Kar, too, with the ppocess of nature, by which 
alnm and copperas are made. Why may we not 
suppose, that the two constituents of common salt 
(muriatic acid and soda) are in some state of com^ 
bination in the rocks of the salt district, and that by 
some of those double decompositions with which 
nature is perfectly familiar, salt is produced in the 
liquid state ? May not this be a cause of the supe^ 
rior saltness of the brine springs of Salina, over 
Hiose foreign springs which are supposed to pro^ 
oeed from the solution of rock salt ? For the salt, 
being at first formed in a solvent state, is carried 
on to the tunnel^^form reservoir at Salina with very 
little water. 

I have already given an account of the produc- 
tion of salt from the exposure, fai a damp cellar, of a 
piece of one of these overlaying rocks, in SillimanV 
Journal of Science, This was taken from a bed of 
water limestone embraced in the calciferous slate 
stratum. I have not made as many trials vrith the 
different rocks of the salt district, as I intended to 
have done before this time. I do know, however, 
that several rocks iii tl)at district will shoot out 
acicular cfyst^ils of common salt, on es^posing pieces 
of them in a damp cellar. Whether th^y c^ontain 
ready made muriate of soda in a liquid 9tate, or its 
elementary constituents in other states of combina*- 
tion, is not so easily determined as might be hm- 
gined ; for all the common teats will, give th$ MW% 
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ismitto id JMhtiMeb^add^t^ wditld genelraHy he-m 
Utile taste .df saltiici^s in neither liase* I bav<9 ieleated 
speeiaidm ft*<;w^ ro€kis vile hundred feet higher than 
the highest of the brtiise iimtg^k-s^ in whkh i cmH 
9ot perceive any salt taste; which would ^oot dut 
salt chyetaM iii three dayB, on ^xpbdiire ab before. 
I bought thie perfectly donch»ive evidence that 
the rocks contaided the elementary cphstituai^ of 
the .6jalt4 not eoinbined in the state riqoirftd for its 
production, until I leafned the. following fact:^-^A 
mercfaaiit in Troy built a fetote on thovBame ground 
where a g4[^?i'y bad once.sjtood^in which sak had 
been reti^led. Tftent^ year* . aftejrwurds, I paw 
acicular erystalff three int>hee in lengthy shooting 
frood tt^ earth in the bottom of the cellar. 0» 
trial, neither myself nor any other peftoi^ could 
perceive much, if dny^ taste of sdtneds in. the earth 
from which the crystals proceeded. This. fact al^* 
mosf made me a convert t6 that theory, which Sup^ 
poses the brine springs to proceed from striita which 
absorbed the dalt Waters of the ocean, while it 
stood over . the eaHh. While these 'Waters hate 
been gradually draiaing down iiito the lowest ^javi^ 
ties^ whj^t i^ left would become less dilute $ eohse«- 
quently the jfrate^s woold perpetually increase ifl 
saltness. In some localities, by per^tual draining 
and evaporation, the brine would be|)rought to 
that degi^e of strength which is required ktr 6rp^ 
tallizationi and rock salt would be formed. This 
theory would not admit of rdeksalt solutions for 
the supply of salt springs, excepting a partial sup* 
ply, produced by rains and other incidental causes ; 
but would suppose, that there is in connexion with 
the beds of rock salt, a remainder of the primitive 
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OGeiBic brioev iriiichis not jet rafficicBtljr Strang 
for crjstallLBatioo. We might then add, tliat arti- 
ficial means are now used for briogiof the bone at 
once to that statet bj evapomtion, which aatmre 
will effect in due time. 

. With regard to the depth to which the salt ex* 
tends, there appean to be sufficient cTidence that 
it is diffused, in some places at least, throoghoiit 
the whole substance of the red saliferoos roek 
The strongest waters being the heaviest, thej would 
naturally sink down the lowest, where there is no 
obstruction* Or the waters may be .made stronger, 
by perculating one or twp hundred fi^t through a 
rockt containing or producing salt throughout its 
mass. It appears, from many trials, that this is the 
fiuat, whether we are or are not able to discover 
the cause. Mr. Bennett found that the waters^ 
grew stronger and stronger, throughout the whole 
of the one hundred and forty feet hole which he 
bored into this rock, in the bed of Oak-Orchard 
Creek. Mr. Byington found that the waters grew 
stronger at every foot he bored into this rod^ at 
Salina; but after he had bored through the rock^ 
he found that he gained nothing by boring e%ht 
feet farther, into the conglomerate rock beneath it^ 
.Why are beds of rock salt, or brine qurings, con* 
nected with this rock, rather than with graywacke, 
argiUite, geodiferous limerock, or any other strn* 
tom^^ I would answer this enquiry by asking, why 
is tin always confined to granite and gneiss ? Why 

* For localities aad t^^mannfacture «f »lt, see Dr. J. Van B«ai* 

«elaer's Essay on Salt. 



Irieirsefiiate oTiCoftalt always fiftiited to Wnbiendli 
mdis? Fibirfif, can we accoant for any one df 
liK^se Maodtatfona which are known to be tbiivei^ 
Bttlr^ 'fiarapi^an ^edfc^sts af^eak of aome conalani 
aaaociatioiM of atilt, bowevev^ wftich do nol! extsli m 
«#rcli»triet, partiealariy tie gypBuni. Ojpaovi ia 
neiner asabciateil wMi ibe adt fonsmtibn' in the ca« 
ltd dlatriet. f aai awa^r^ that k ftais be^n often m^ 
•OTtedt'llMl gypsttm and fiaH are tWa k&GBtstA aa« 
aiaoiateff ita tie' atatcr of New-¥V>fk. Bdl 'there ^re 
eeitatnly three distinct ^tvata^ kcfcidtng the irmr 
formatton, between those which contain the grfshm 
and mH, where they afpi^rdach the neatest, between 
Oneida Ci^fek and Ceiie a eeRiyef* m WfH besfa^wn^ 
under cifeiferdm slate. Bte7t)nd €ene$ee River^' 
llie saltaprings are not onty geoleglcsrliy^ bat geo^ 
.graphicaUy, remote frem eadfi '^jHHker. Berng valoa^ 
Ue BifiDeraii, and ikith beoig found in sonte toWm 
nat rery remote from each o^ber, many persons 
faMre coitteated tbemsekea with the presumption 
thattbty were associated aa in Earope, wkhocrt an 
esanmtation* This feci is calcttlated ta discourage 
us^resfpecting the existence of coal beneath the sa- 
ItltfOQs rock. Fop If^gypsum is not associated with 
salt above* it^ there may be the' same deviatfon 
tfom the geok>gtcai» aissoctatituTS of Europe, in rer 
gard to the coal betww it 

f€hm iffipwriliee ctonifMned in the* brine springs, il^ 
carefoUy analyzed^ slight throw macb F^ht <m the- 
siibject of tbeir origin. This wonid require an ex- 
tensive coarse of experiments, made at the sprkigs. 
wbei^tte etftofimefiter toirid ^vail hinaselfof riu* 
meroaa saio^^lea of erefy salMtamse contained in 

15 
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Ike watera Dr. Macnerto, of New-^York, bmi 
lately analysed a apeeimeo«f thedry salt, and gare 
the ibllonring r0Milt8:«-^n one handred parts^ he 
fiMind 93.104 of aiilrtale of 0oda^ 2.62fi of 9«lpiiate 
of potaah, 2.969 of muriatoof lime, aod 2i>12 of 
tturiale of tnagneaia. If tbis gentienan eoeld ab- 
ient • himself froai bis mimeroas and nsdUiiToca* 
taoos long enough to analyse the watett i^ the 
springs, and give the public the same aeoarater re^ 
soils for all the substaneoA contained in tiuise i9^ 
torSi science would be under additional oU^tioiia 
to him. 

The -sandfltone part of this stratma has but re- 
oenUy eonle into use, as a baildiRg stone, in tins 
ooipitry ; aod I an not inlbmed on the subject of 
itS'diimbility in Europe^ It is eaaily wrought into 
aaitable fiMrtas for any use, ^ and is tbe handsomest 
of all the varieties of red.freestoae« It is now so 
much in use at Rochester, en Genesee Rifcr^. that 
^ efiects of the disinttgratiiig agents upon it wiH 
be understood in a few years. The ebrty part of 
this rack k bqob diaselfod into a rod soil. Dr« A. 
Baldwin,, of Clark(9ont told me that he had seen« va- 
rieties of this rock, which would be perfectly dis- 
solved Into red clajr.in ten days of rainy wea^r ^ 
and Ubkat on an average, one month of rainy weather 
would bring any of this slate in thftt vicinity to the 
sM^te <^ red clay on exposure. But it is not lo all 
pli^^^esso readily dissolved* 

. . . ' ■ 
17. Q«SY Ba9I>, (or. Gff^ F^eU) [Vid. Def. p. 3&] 
- 1 find this rock very well described in Williamft^ 
Mineral Kkgdon. He describes several varietiesr 
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mdETt of which are verf mtt, or sooti beeMteso oh 
^xpowre. As be rftpirtwttts mhi« of tbe >Tmrictie6 
te be:talerftbly bard, and ao his dewriptton agrM8 
With the rock under cortsideratkii in all elfaer r«- 
jipectfi^ partidiiarly in ito gei^gieal HelatioM, f d» 
Mine this name for it: Williafflt .describes titt 
f r^ bind as «be eoal 'toof in seme cases. Fi'oiii 
biaiaani^er of treating it, it ap|>ears tx> be the c^>al 
roof where the saliferous rock is discontifiuedw 
£^ing immediatelj upon tbe salii^rotis rook^it would 
efcoorse beihe coal roof -here, if the soliferoftt 
rock should be at anj place discontinued. "^ 

Hits is rather a^soft i^k at Genesee Falls, and 
Mine other peaces ; bat ' it is a hard rook where it 
ero|»s out, and in most other exposed situationsL 
-Therefore it d^oea not so pcdectly agree with the 
fiompean grejK band as could be wished. I can 
fiiid^no other naflievhow€P?er, in a?^ treatise, which 
approaches its character in the descriptions givea 
At the Lower Genesee Falls, it appears like a grey 
fillet,' iieneath a wider greeaonei Being'lnterpeaed 
between the red saliferous rock and' die Mhisb- 
green ferriferous elAte, its appearante is very con« 
spieuotus and beautifal. 

l^oQghthis ii^ of' less thickness than any other 
iecofliiarf stratam in the canal district, it » ao pei^ 
feetly disthiot from the adjoitiing^ rocks, besides 
appearing to be uninterruptedly continuous fertwo 
or three hundred miles, it couM not with propriety 
be set down as a subordinate rock. It is four feet 
ikMk at Gc^iesee Falls^ etgbt Ibeton Niagara fUver, 
twelf^e feet on ibe creek' east of rLochport, and fiC-' 
teen feet at most places wbere(itdiQ|Mfi^0Qt)iaHh- 



the MKfrrow roek ntar tfaa Mobawk. Dr. E. Ji 
lwij#,tJbiit grejr mmkiiooe coven Ibe red in ^ salt 
dittriet wett of Mweiiaippi. As this rock passes 
into sandstooe m mmj pleeest it is probaMy the 
seme rock. Its imiediate coonesiott with tke red 
ealiferoM roek and the salt springt of the irestt majr 
entitte it to the appellatioQ of grsgr mVftimu teek/^ 
ttie natae grey band should be coosidersd ao^eiis^ 
applied. 

I have seen no rock in our whole section, vfaieb 
presents so few subjects of interest as this. It mmj 
hereafter he fimnd to etebvace seme kiteiestiog 
faiineral snbstancei; but I have aeen nottnng ni it» 
thoogh 1 haTie examined it difigently at iiilefvabt 
for mors than two hundred miles, k variee eon* 
^erhbfy, however, in its textuse atad ito coo st it» - 
ents. In sobm places ftseesas to he co nsi d ernb ly 
ilrgiHaceoiui; in others^ ahnost wholfy iiearlMse 
asnd; in otl^ers it contains eaiMd^ffablo43arbonate 
of *lnne. » • - * 

« 'In .flsanf ^places it authesitgood biiMiogtelme, 
dhriiKilg ' naturally' into sqnat^iaeed 4ilo€l»» ; in 
otfiers its ftactnre ia somewhat iooai^ioidaH« pofi- 
eularly at Genesee Falls. Itfia (koMilasiijjr wfw^fbt 
with the cfami, andtekes an iadiiievtet peltsb. I 
have eeen no'soil made from* its disbiti^mtiefjw it 
W€i^d lindoiMedfy varjr aooording to ite varjriiig 
constituents. 

' WitboQtfadeionption of tUa reek^ ike etedent 
would he embarriiiaed with-it^ )wbo should .attempt 
to Mateine the canal rodte' by this eeport. k mm. 
til^refare neeeMa#jr to hx* to notice it^ as* lo enable 
y m to reo^nise^t 



REMARKS • 

' 051 raRKIPEROUS ROCKS. 

Tbe.ir4Mi formatiAC^ of the caoajl district is higbl/ 
iQ|)Sff#8tiQg to the. geologist, and of great value to 
ftmmM^y. It consist^^ of two distinct strata, to- 
tallj unlike, but which always accompany each 
otfier, and their layers sopetiwes altei;nate. The 
lowef Btratum ial^4tBUt^9 the upper one is a saQ4- 
rock» The iron ore is mostly the aigillaceoiji^ <^jA9 
iofietimes passii^ iiitp the.jaspery vai'iety* The 
hesfc Ifiiud is the leJiiticular variety, contiiiiiiqg fresh 
whaler petrifactions. The .principal jpfetn£|ctioiiB 
uppaar to belong to the genera lu^ and ^i^wiceu, 
aqcor4ing tO) S«y, It hemg M^ p^i^wyd of 3rop 
ce»bined with aliMnine^ the colour i9 bright red* 
and it i^ of a soft textvre. . It nay befpratched^nd 
pulverised with the nail, and even some specsiipeos 
wqr.b^riibbed MJLfk uAqe powder bfttwec^ thp fin* 
gers. It baa aa ^unotHMis £^el, apd gives the fingtr^ 
a deep^ ttnd perw^nent stain* Thpngb it will §fir 
neraUy give b«|. about thirty. per <^nt of iroB, it is 
so easily reduced or freed frem its pxygen» that it 
is a veijiNiefitoble'eife* Tbej^iypery variety, is 
lia«d» silkions, ani dtffimlt to reduoe* It is ^not. at 
present used at the furnaces. 
* fiemetiiiies the ocer ia in a»distiBet bed or layer 
biiween the two ferriferous strata. It ia more con^ 
moolgi atteefaed to (be iHWer t}ur&ce. of ^ sla(«» 
and ; laltrmijfd wilh the layers . of ,s««d^one« 
Sometimes it i? embraced betw«enJfiyers.Mi b^th 
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rocks. In the banks of Genesee River at Ae falls, 
it appears like a distract stcstom between the two 
rocks. It has the same appearance in some other 
phices. It is so remarkably eoatioooiis, that there 
would perhaps be no isipropiiety in caHii:^ it a 
stratmn of argtHaceoos iron ore. I hare sees it 
bletween, and in the adjoining parts of these rocks^ 
at frequent intenrak, from near Little ¥M$ 'to 
Queenston in Canada, a distance considerably ex«« 
ceeding two hundred mites. It is never wanting in 
the canal district, where the ferriferous rocks are 
present* 

These rocks are not covered with any other 
rocks between Little Falls and Oneida Creek.-— 
Being the highest rocks there, they are convenient* 
ly inspected, and aflbrd ample eompensatioa Ibr 
the labour of an examiniition. < A littte west <^ 
Oneida Creek they pass laterally* under the elevai* 
ed country sooth of the canal, through which, the 
stage road passes ; but they are just at the bot«. 
torn of the canal ds &r as Clyde^ about eigbty mifos' 
farther west We may therefore consider the iron 
formation as 4he , upperoMMt underlajvng strata ef 
most of the ^eat swamp irom RonMs to Clyde, a 
distMice ot about one hundred miles. 

The whole thickness of the iron forlitotidn at 
Genesee Falls is thirty-eight feet Hera 4lie iMo 
ore is but about one foot in thickoesSk . In most of 
the ore beds which are. wrougbtf the ose is froln 
twelve to twenty inches in tbidkoess. In sai»eittl« 
localities I have seen two <Mr three beds in sui^^es^ 
Bion, alternating with layei» of the sand r6ck ;-«- - 
rarely with those of the slate rock. 
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/the best ore bafo(ar, pevbaps, wMe properly^ 
the best parto of the great Saturn of argiUaeeoue 
iron I ore) which are mt preteiit wroaght, are be- 
twiMn Little FaUa and OneUa Creeks on the south 
mde of: the canaJt and bet veeo Lyons and the Ge-- 
Besee Rifetf, on the north side. West of Genesee^ 
Rii^erf the: iron foitnation is chiefljr on the south 
nde of the canal as fajr as Lockport* There the 
canal turns Teryisuddenly to the south, leaving the 
easlera fface of the great offset, wheitein several- 
seoottdary rooks: are exkitHled, on the north. This 
ofl&et crosses Niagara River, at Lewiston, leavii^ 
the great &Us siiL or seven miles south. 

•18^ FKaaiFBRoiis Sla^te* [Vid. De£ p. 36.] 
This is the bwest of the ferriferous rocks, h 
IS very soft, and in fiiraile scales, or brittle irre- 
gttiar laminse, which readily dissolve into tenaceous 
clay soil, in many localities it is a beautiful green ; 
and always blue or green, or an intermediate co- 
lour. It is sometimes almost as hard as transition 
argillite*; but it is generally much softer, in the 
bottom of a well in Salina, at the upper part of the 
village, forty-thvee feet deep, it presents a very sin*- 
gular structure* The surfaces of the layers, which 
are about half an inch thick, are marked with an- 
gular grooves so arranged as. to resemble the mid^ 
itbs of leaves with lateral secondary ribs and 
vetus^ These appearances are undoubtedly the 
dfeciof a crystaliii^e tendency. They may be com- 
pared with the crystals of frost on a glass window. 
Certainly they are not vegetable impressions, as 
imagined by some gentlemen in the village; for 
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tbef an dnlitiile of that cmnkmr sirtctiire 
which ia laMparaUa lioai i«gelaUa giOTNh. 

This rock ia to bo aooo atfro(|aeiitiatorT«io£roai 
laltlo Falls to Onoidia Creak ; tho» not onlroqiioiil^ 
ly to Clydo; and ia (be ohaadob of eroel»r rwrinoo 
and the liko, faile to Niagara Rtver. k is bi riew 
at thaibot oltbo hill east of ChittomngoiCMek, and 
ia all places aboat u Icm^ lor sereral laiita in that 
vickHtjk It appears ctoppiog oat vid» the olbor 
aMoadarjr rad», frosr near little FaUs toLaksr 
Ontario^ The canal enis across it seven or eight 
milea am^ of (aeaesee Rifer, and it appears ashort 
distance a little east of Lockpoit. 

The thickness of this rock is somewhat variable* 
At Genesee Falls it is tventy<4bree feet thick ; 
peihaps this is near an aT^ra^y though U ia but 
aboat ten feet at the iron mines in Yerona. krans 
along aboat two and a half milea soislh of Lake 
Oetario^ from the Icondiqaot Bay lo Sodas Bay. 

]9* FaaiuFEaous Sanmiock. |VUL De£ p^ 36.] 
Though this reck is a kind of colleagoe wKb the 
ferriferous slate^ in supporting and enclosing all the 
iron ore beds of the canal district, perhaps no two 
rocks are more onRke each other. While the roek 
just described is a very soft argillacecHid slate^ this 
is a hard mKcicHis: rodk, which breaks into thick 
formleBS or square-faced blocks. In some places 
the two rocks alternaite with each other, bat gene- ' 
rally they are separated by a continuous' tayer, or 
extensive bed, of argtlhbceous iron ore. At Gene* 
see Falls, the sandrock is fourteen feet thick, and 
the slate voda twentv^hree. These are vety* imar ^ ' 
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Hm relftlfcre AbiokhesMs of the ftwa rooks ia ike banka 
of the Niagara Rirer afeo; whepeas at Ihein' wib* 
oroppifiga near the.Mefaawk, a«dwbtnever tfassHrfuU 
tlftekfie99^» in viawaloHMt-to Vernooythesandroefe 
is from five to ten times (he tfatcknescMofibeBkilie.' 
AU the hills between Little Faiie and Oneidi^ 
Greek) hicludir^ that on which Hamilton Oollege 
sfands^ are made op cfai^fly^ of the fef riferoos sand^ 
roefc* Those valuabie iron mmes in Westmoreij 
t&,ddj Paris, Verona^ &c. are moatly embraced in' 
this rock« In some- of the rainesf ttie iron ore al* 
teraatea sereral times with the rock, and often^ 
appears in irregular beds, differing in extent and> 
thickness/ In soane places we find the ferriferous 
slate rock underlaying the whole; and in ^ a lew 
places, it alternates with the sand rock. • All lii#^ 
varieties oi both rocks in a4i positions^ witb'Ihe 
lenticular and jaspery varieties of orcy are best ex- 
hibited in Mr. Salmon Laird's orebed, in the sou<Ih 
west corner of Westmoreland, eleven and a half 
miles west <xf Utica. Here I found marine and 
fresh water petrifactions, both ip the ore and in the 
sandrock. 

The ore bed on Dn Norton's land, four and a 
half .miles southwest from Utica, is on. a hill of 
considerable elevation. In truths all the iron mi^es 
are more and more elevated as they approacli 
theijr. out-croppings ne$je the Mphawk. No rock 
Overlays this between the top of the ridge, which 
it forms two or three miles south of thci canal be^ 
tw^een Little Falls and Utica, and the Oneida. 
Creek« Being a pretty good quarry stone, its ac- 
cessible , position renders it very convenient, and 

16 
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myeh in aae Ur vanow works. Il io used ia (be 
abutmeiits of the canal bridges; also fee bQiMiD^ 
in Utica, Whitnborough, New-Hartford, aad other 
Tillages. Rounded masses of it ate a great anMjr- 
anoe in the highways whefever it caps the biUs, on 
account of its hardness and durabilitjr* 

The ore embraced in this rock is more granu- 
lated^ and has less the appearance of lenticular 
fbran than that which is between it and the slate^ 
or embraced in the slate. More of the jssperj va- 
rietj is found in it ; and sometimes the oxyd of iron 
is in a larger proportion compared with the alu* 
mine, than is ibund in coonej^ion with the ferriferous 
slate roek« 

Though this rock may be found within three 
miles of the canal on the south side, all the way 
from Little Falls toUtica, it is not seen in'the canal 
banks east of Manlius. About half a mile east of 
Limestone Creek in Manliiis, we begin to haye a 
feir view of this rock, passiijg immediately under 
the calciferous slate, which embrace^ the gypeumt 
&c. Here at its surface, where it meets with the 
overlaying slate rock, it often passes into a kind of 
ferriferous breccia. Partly in this state, and partly 
in the well- formed sandrock, we see .it passii^g la- 
terally under tlie gypsum bed, near the Limestone 
Creek; which bed is embraced in the calciferous 
slate. From Manlius to Clyde, we see the uppi^p 
side of this rock at intervals, often passing ninler 
the slate as just mentioned. Sometimes it.n^anifests 
itself by giving a red colour to the gmve) and loam 
in the canal banks. This rock occurs again fraip 
ten to twelve miles west of Gen^ee Rivef, In th?. 
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Wnkft of ^ t^anal. It appears in a thin half brokenr 
stratum, and cften intarrapted. 

To ferm a correct opinion of this rock, it must be 
e^^mined in the banks of Niagara River be- 
tween the Falls and Leiviston, or at Genesee Falls. 
It should then, be compared with the same rock in 
tbe hills of Parts or Westmoreland. It will be 
ibund, not only a much thinner stratum in the banks 
of these rivers than in the bills, but of a much softer 
texture. It ms more inclined to a yellow or orange 
colour, from the oxyd of iron it contains, where it 
is exposed in the hills. 

Being made up of quartzose sand, it produces a 
meagre silicious soil, unless it is compounded with 
the alluminous soil formed from the slaty rock be- 
neath. 

- I apply the adjective, ferriferous, to these two 
rocks, because I can find no appropriate names for 
them. Two distinct rocks embracing argillaceous 
iron pre, which appear to be perfectly continuous 
for at least two hundred and forty miles, have not 
probably been examined by any European geolo- 
gist, if small patches of similar rocks have been 
aeeo, they were probably too limited in extent to 
require a place in the generalization of rocks. 
The term ferriferous being strictly descriptive, it 
may be conveniently used as a part of the defini- 
ttOQs, when competent authority shall give names 
to these rocks. Students in geology will therefore 
lose nothing by tbe temporary use of this descrip- 
tive appellation; for surely no one will doubt, that 
these roeks will ever hold their places in the sys- 
tem, on account of their vast extent and distinctness 
of character. 
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20l CALciFERom 8&ATE, {oT 80MidOra^wadbif 
ShdtUmmH*.) [Vid. De£ p. 37.] 

In this stratom, I include what have been Ae* 
scribed under shM K^nestone^ seconddty gypsum, and 
secondary sandstone and sbte. I have seen Eoropean 
specimens which resemble every extensite varietyt 
which I wish to include here. The reader will 
then, of course, be impatient to demand my reason 
for this innoration. Mj reason h a single one, de^ 
pending on a fact which is easily verified or dis^ 
proved. I assert, that this rock commences a little 
west of Oneida Creek, and continues uninterrupted 
twenty or thirty miles beyond the Niagara River^ 
excepting where it is cut across by the chamidb of 
livers and creeks. I assert, also, that all the gyp- 
sum and shell limestone (excepting the geodiferotis 
and comitiferous) of the canal district, exist in the 
state of limited beds in this rock. 

To prevent all misunderstanding, it should be 
observed, that by disintegration, beds are often 
laid bare, and left in an insulated state. Parts of 
broken down gypsum and limestone rocks are often 
found surrounded by debris or alluvion; buft wher- 
ever either of these rocks is found in^ place, it h 
always a bed of not very great extent. It follows, 
then, that the slate rock under consideration is the 
only one of this connexion which can be set down 
in a system as a continuous stratum. The two 
limerocks above this,(geodiferbus and comitiferous) 
are continuous and independent; therefore 1 treat 
them as distinct strata. Though this statement is 
ibade in a few words, I spent about forty days,' and 
travelled more than one thousand miles, before i 
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Mlbfied mj^ in Mgi^rd to ilSBf CQrrectnesf; } , ai)d I 
had gone throagh more than three-fourths of the 
laboiiTf before lev^n suspected th^ I should ever 
feel aiitJhorised to treat the shell limestone and 
gfipsuiOras meretbeds in this slate rock. 
. It is not! probable that those learned aod inde« 
fat^able Eurofifeans, Who treat these beda as hold* 
ipg their independent ranks in the system^ ever saw 
them coa i^uch an extensive scale. We have beds 
of shell limestone, perhaps a mile or two, ormoref 
in Iwgtb. This would be considerable in a limited 
district, like many of tbo^e which form stai^ard 
locpjiities in Europe. But the conceptions of those 
geologists would be very difierent, if they shpnld 
see these b^ds begin and end^ ten or twenty iimes^ 
at various heights, in a continuous; slate rock two 
hundred and twenty m^es in extent 

After I had seen the ^faell limerock, of most im- 
pontMtce and most known, terminated on all sides 
so ^s to. prove it to be in beds, I began to question 
the propriety of mpking that rock as an indepen- 
dent stratum* The gypsum being manifestly in 
beds, also, I set about .fixing the limits and defini* 
tioQs of the roqks to whu:h they must be referred 
as subordinates. Having generally found the gyp- 
sum imbedded in a. more fissile and softer slate 
than that which embraced the limestone, and si- 
tuated beneath it, I imagined I might establish a 
gigm/krous stratum, and a cakifenms stratum. This 
I communicated to several gentlemen on the canal 
route, and conversed much on the subject with my 
assistants, Messrs, Webster and £igbts# I was s^t 
leng;th 90 Cbrtunate as to vi^it one Qf the most im* 
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portftnt localities, with Prof. Joel Nott,' ot'Unffoii 
College. We cemaieiiced at Limeetone Greek in 
Manlias, and crossed the range in a «oiitii liirec^ 
tion. Immediately on the ferriferoas formation, we 
found this slate; then a bed of gypsum, terminating 
east and west in the bank of the canal; being eight 
or ten pevcfaes in length. Above the gj^am, the 
date is continued to about the thickness <^ sixty 
or seventy feet Then an extensive bed of ah^l 
limestone occurs, ten or twelve feet in thickness, 
and pertiaps from half a mile to a mile in iMreadtb* 
Then the slate again, embracing a bed of gypsmn 
of much greater extent than that in the immediate 
hank of the'canal. This last mentioned slate, with 
its bed of gypsum, terminates the htU upwards. 
Having examined this bill easterly to Chitteningo 
Creek, and sufficiently on all sides, it appeared that 
the slate could not be separated into two strata. I 
was very happy in having my opinion confirmed by 
that of Prof. Nott, that there would be much pro^ 
priety in calling this vast slate rock by the general 
name, cakiferous slate. For it not only embraces 
numerous beds of other rocks, whose bases are lime; 
but it often, and, in truth, generally, contains 6at 
grains of carbonate of lime, sufficient to produce ^ 
considerable effervescence with acids. 

In the brow of the hill at Manlius, particularly a 
fourth of a mile east of Limestone Creek, there is a 
very peculiar variety of iimerock. As I bad seen 
the same rock at Syracuse, Auburn, Canandaigua 
and other places, in nearly the same relative posi< 
tion, we examined it here with particolar care. It 
is a dark*grey or blue rock, perforated every where 
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wHkh curvilinear boles ; but verj compact betweeo 
the boles. We found several holes which were 
still lined with a kind of tubular calcareous shell 
or crust, in some measure resembling the tubular 
covering of tbeserpula, which is so often seen per* 
fbrating coral rock& As this rock is sufficientij 
extensive to be entitled to the rank of a subordinate 
sock. Prof. Nott considered vermieukr titnerock as 
an appropriate name. 

Besidcis the three subordinates, sfaeJU limestone, 
vermic^ar limestone and gjpsum, ahready men* 
tioned ; the silicious variety of limerock, called 
wUer Um€roeky has recently come into notice. . On 
being burned, in the same manner in which cobh 
mon limestone is burned in the manu&cture of 
quicklkne, then pulverized and made into a paste; 
this paste is used in mason work which is to. remain 
under water. It soon becomes a firm bard dement 
It has been used in laying all the western locks in 
the canal. It seems to vary greatly in its consti- 
tuent parts. Quartzose and carbonate of . lime 
grains, finely comminuted -and united by adhesion, 
not by chemical affiiiity, seem to be all that is es* 
sential. It often contains other substances, but 
, they appear to be accidental. In-some places it 
passes into a porous, cellular, sponge-like rock, 
and contains scarcely any carbonate of lime. It 
then generally abounds in petrifactions. The lo« 
ealities of the water limestone are very nuoierous. 
I h%ye seen it at intervals from near Oneida Greek 
to Palmyra ; also at Ellicott's Mills, on Os^^Orcbard 
Creek. The principal manufacture of it is on 
Cbitteningo Creek. 
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The calciierom slate is remarkable for the dailj 
prodoctioD of mioeralrabstances, bj the decooapo* 
sitioQ and combination of its own eonstalaents. 
Messrs. Webster and Eights foood epsom salta 
formed and forming on the east bank of the Oene** 
see River, at the top of the lower fieills. We after- 
wards found, that the production of efibom salts, 
alum, and copperas, was verj common in this mck 
every where. Stalactites of carbonate Kii limCy 
from the fourth of an inch to two or three inches in 
length, are verj common on the under surfaces of 
its thin slatjr layers. Vast beds of calc ttt& are 
produced from it ako. Laige quantities are to be 
seen in the banks of the canal in Manlius, near 
Salina. At Ellicott^s Mills, the process of forming 
the tufa is now rapidly going on. Many tons of 
this new-formed rock are now suspended from be- 
neath the layers of the slate ; and their volumes are 
daily increasing by successive deposites. 

The most remarkable deposite of the calc tufa 
which has ever come to my knowledge, is n^ar the 
head of Ot8quagaCreek,a little above Brown's Mills. 
It proceeds from the slate rocks, which are either 
the upper layers of gray wacke, or the calciferous 
slate. .They precisely resemble the latter rocks, 
but do not contain similar beds. The calc tufa 
which proceeds from these rocks, contains the im- 
pressions of numerous plants of the same species 
which are now growing in the vicinity. Both here 
and at EUicott's Mills, I collected specimens which 
were partly stone, and partly moss still in a grow- 
ing state. There is a single pnass pn the bank of 
the creek, about three hundred feet long, fifty wide, 
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fitna fi^6i!i t^n to forty fe^t thtckl It is r^ry irregu- 
lar in its form : near ib north etid it is Cavernobs* 
Sdlreral rode apart merltB maj be ehtiSred, which 
pf^ent Gorvilinciai* sides, And iiFrfegular eonital co^ 
ItHnne. At the soothwest^fn ferminatidn of tfats 
ext^nfeire deposits, about a niiie south o( the t\i^ 
y«rrns^ Ifaere are the tufa petrifai!tton9 6f six logs, 
Wbich stand obKqoely agaittsi a ijfde-hill. They 
are Ti^ry perfect yet, (not having befeti d»ft^tt tkit^B) 
eten Mtaintng tfaefOrniB of tll« shelly stickled of ih^ 
bark, the knots, &Ci 

Th^ thl6kndS8 6f this StfatOln k vari&U^; AXmg 
the soath side bt tfa^ can&l, fl^ofii li little west of 
Otieida Ci^eek td P^ldiyra, It is genei-atly fi'om bhe 
htitidred to two hdfidred and fifty feet thick. ltd 
northern side inay l^ dOnvehiently ihspected 
throughout most of this extent At arid hear Lliiie- 
sloM Cfeek in MdilUus^ it tai&y be ejtatffiiied at tfae 
bank of the cifthal Eieeptfng a ftW iti^ukfed 
patches, arid one pfetty large field of it at Adam^^ 
Milk atid the bill tredt^ id the tdwfi 6f WolcOtf, i^e- 
veral ttiiles tiorth of Olyde, this stfatuni se.em§ to 
be chiefly ^Onfinied to the south side of the canal 
It form^ and tfndeHays ttiOdt of the elevated ridge 
on which the stage i^Dad i^uns, incltidihg the Flllagei^ 
of Skatieateles^ Atibufn, Cayoga, Geneva and Ca- 
nandaigtia. Mom ef the way it is the highest rock.' 
It id overlayed with tbe oof nhiferoiis limei^ock near 
the State PrisoA in Adbui'A^ and -in some other 
platies. At tbe eadt end of Aiiburh tillage, the 
pyfttiferous i^Iate seefti^ to eover it. It appears oh 
tbe canal at Windser village ; at the three or fbut- 
lower lodte at Lockport, and from tile bottom e^ 
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the etair cases at Niagara Falls, covered witib tbe 
debris of the geodiferoas rock. - 

This rock lies immediately upon the metalli- 
ferous limestone at East-Canada Creek, seven milea 
north of the canal. Here it effervesces strongly 
with acids. It seems to occupy tbe same relative 
position between tbe spurs of gneiss, which gra j- 
wacke does east and west of them. On the sooth 
side ofthe canal, where it is marked on our sectioot 
it embraces* shell limestone, which contains nu* 
merous petrifactions. It will be perceived, that 
wherever this rock appears east of Little Falls, 
several rock strata are wanting beneath it Be- 
tween it and the metalliferous limestone, for ex- 
ample, there is ade6ciency of gray wacke, miUston^ 
grit, saliferous rock, grey band, ferriferous slate^ 
and ferriferous sandrock. 

In some places this rock passes immediately 
under the coroitiferous, or cavernous limerock, as 
at Auburn State Prison. After running several 
miles up Cayuga Lake, it passes under the same 
rock. But from Pittsfqrd to Rochester, it passes 
under the geodiferous limerock ; also at Lockport 
and Niagara Falls. Wherever the latter rock is 
present, it always reposes immediately on this. 
Wherever this rock has become extensively disin- 
tegrated, we find its imbedded subordinates among 
the alluvion. For example, the gypsum beds on 
Cayuga Lake, between Spring Mills and tbe stage 
road, lie in detached blocks, &c. upon the iron for- 
mation, intermixed with the debris of the calci- 
ferous slate. Immediately adjoining Spring Mills, 
the proprietor, Mr. W. Burling, shewed me an al- 
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ioTiftl baidc, which i^'isade up of iniiKite frdgmeots 
of gypsQiu and slate. 

This rock bears such a resemblance to gray- 
wacke slate, that it may be called second gray«- 
wacke ; but its constituent pebbles are more 
rounded dian in graywacke elate, it diflfers from 
gray wacke, too, in -beiiig chiefly destitute of those 
shining scales which are found in graywacke slate > 
but aboYe all, it diffi^r^ esaentially in its cpfine^iops. 
The vMi beds of gypsum and sh^l limestone which 
it contains, are never found ingcaywacke^ The 
kifid of petrifactions,, too, are mostly unlike those 
found in transition .rocks. The hori^rsbaped ma^ 
dreporites, from four to ten inches in liength, abound 
in.the limestone beds ia this rock, on the shores of 
Skaneatelea Lake,jin Canaodaigua and other places. 
The bivalve shell animals are more r^oeot ai^ 
perfect 

If thia is the same rock which embraces shell 
limerock i^ar Scboharie-Kill, south of the canal, it 
embraces the new Schoharite variety of blue fibrous 
sulphate of barytes; also satin spar, of an oily co- 
lour, resembling carbonate of barytes. It is said 
that Dr. Fenn^ of Geneseo, found sulphuret of lead 
in it, near Rochester. Ep^om salts, alum and cop* 
peras, have been mentioned in a former page. 

This rock, with its numerous imbedded sub- 
stances, in disintegration, forms the best of soil. 
The country which it underlays, is in all respects 
one of the most valuable districts in North America. 
The rock is so extensive, and so multifarious in its 
characters and connexions, that but a very generjal 
outliae could at this 'time be epipected. The sci- 



ratw ^ wmmiogy and fBologj are hmt 
soch rapid strides in oar coontfjr, Ibat thia cmttioe 
will Qfidoiibtedljbaaoon iUeduptfa^ Ibostt who 
regime ia its iimafldiate viciaityi : 

2U Gaonmaoiis LmaaooK, (crJ Smm ^Momi) * 
[VW*Drf. ».«•]. 

The name swinestone alone wouM have been 
applied to this rock, thereby avoiding a new nata^, 
if that name had not been applied to other minerals. 
it seems to have been applied to erery rariety of 
earbonate ofKme, which gives oiTany kind' of bdonr 
on b^ng struck or scraped. The odoor produced 
with the rhombic spar of Berkshire county, Mass. 
and with all other primitive Kmestone, denominated 
fetid Ikaestone or swinestone, which has come to 
my knowledge, bears no resemblance to this. 
Their odour is unquestionably more analogous ta 
thai predoeed by striking together two pieces of 
^uart2, w by moistening ai^illite mih the breath; 
whereas this rpok gives off a kind of odour pecu- 
liar to animal matter. When kilne of it ai^ burn- 
ing for the manu&eture of Hme, the smell of burning 
leathep or bojn is perceived at a great distance. 
Op being scnaped or struek, it gives off an odbur 
resembling that of a horse^s hoof, when pared by 
the smith for shoeing. 

I believe this rock has never been ranked among 
independent strata, in any system constructed for 
generalising rocks. This feet proves that it has 
not been hitherto examined in any country, Where 
it is so extensive, so uniform in its characters, abd 
so independent of all other rocks, as^in our district. 
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It eonaneiidcs in thtt>fi«ial i&ie abcmt fear or frre 
mUcs ea$t of Genesee River. The canal is om 
throa^ it about half a mile east of the ri?er. Be- 
ing cat off by tiie river, it recoimaenoes on tbe 
westttdeof it; and then iirinds away south with 
the other seo^ndarfpockft above the red saliferous, 
leavif^ the canal to the north. At Lockport, where 
the canal tseends the mountain ridge^ it is cot 
tk-ougfa this rock, to the depth of thirty feet, for 
two milei. It then continues to Niagara Falls, 
leaving thci canal to the sooth. 1 have no doubt 
iMit it underlays. the canals below the alhivion, for 
a considerable distance farther than it Can be seen. 
We can actually trace it along the range called 
Mountain Ridge, and the level country east of it, 
to the extent of oiore than one- hundred miles. It 
always he$ immediately upon the caltifepous slate; 
and is the highest rede, excepting where it passes 
under the cornitifiM<ous limieroGk. Besides it^great 
extent as a continuous redi:, it appears in patches 
and fields, in the same relative positioh as it re* 
specta other rocks, eoosideraMy ferther east and 
west; It is id patches north of Lyons, and in se^ 
veral other places in that dtstriet. Priaf Slllimaiv 
Ibiind it similarly situated near Montreal in Gaiiada. 
Prof. Douglass, Maj. Dielafield, and W. A; Bird, £sq. 
Ibund the sulphate of strontian in the same rock 
on Strontian Island, and on others of tbe group of 
Put4a*Bay Islands, near the west end of Lake Erie. 
Probably all the strata beneath this, are the same 
at those islands as at Niagara River. 

As Niagara Fi^Hs are much visited by naturalists, 
there is one of the best and most convenieirt loca- 
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Hties for examining this stratom. At the bettom of 
the stair cases, this rock. lies iflMnediatelj upon the 
calciferous slate. The latter, is almost concealed 
by the immenae qoaiittty of debris, which has laUea 
upon its oblique surfiice from the former* Its 
thickness upwards extends to the top <^ the falls, 
and considerable higher in some places. Here it 
presents its geodiferous character in a pre*emineat 
degree. In the geodes we find sOowy gypsom, se* 
lenite, dogtooth spar, pearl spar, fluor spar, waxy 
sine blende, sulphate of strotitian^aad quartz trys«- 
tals. I found rather' the best specimens on the 
Canada side; though both sides are very interest- 
ing. 

Those who travel the cpmal, and do not wish to 
visit Niagara Falls, will find every character of this 
rock at Lockport. Where it meets the calciieroQs 
slate among the locks, many curious petrilactions 
have been jfbund. I saw there turbinites, pectinites, 
gryphites, isidites, kc. Da G* W. Palmer gave me 
most perfect asterit^s aad encrinites, which. he 
found there. About a mile .and a half west of the 
locks, in the banks of the canal, is the best place 
for studying the characters of ; this rock. In addi- 
tion to the embraced minerals just me&tioned, and 
those found at Nia^ra Palls^ here we find a petri- 
faction, to me anonymous, as I have seen no de- 
scription of it It has been called lignilite, from 
its resemblance to splintem of wood. It is made 
up of dark-brown groups or bundles of splinters, 
about two or three inches in length. These, are 
always vertical, adhering laterally so as to form 
layers or strata from (me to ten ^ fifteen feet in 
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l^vadth. Probably they are the remains of ao 
animal of the class polypi of Cavier, heloogihg to 
the coral family. Bat I am unable to make out its 
characters from Cavier, Martin, Parkinson^ or Rees' 
Cyclopedia ; and I have no other authorities at 
hand. The same* petrifaction, together with all the 
minerals contained in this rock at Nii^ra Falls 
and Lockport, are found in it where the canal is 
cut through on the east side of Genesee River. 

The geodiferous rock is about seventy feet thick 
at Niagara Falls, fifty at Lfockport, and thirty at 
Genesee River. A little above Niagara Falls, it 
passes under the cornitiferous limerock ; being 
thus interposed between . the latter rock and the 
calciferous slate, these rocks are separated from 
each other. But . where the geodiferous rock is 
wanting, as in Auburn and many other places, the 
cornitiferous limerock reposes immediately on the 
calciferous elate and its subordinates. 

Though this stratum is generally very pure car- 
bonate of Itme, mostly a dark-coloured formless 
rock ; yet in many respects it resembles the grey 
silicious transition sandstone, which I have de- 
scribed under calciferous sandrock. They both 
contain geodes of quartz crystals, calc spar, and 
sulphate of zinc. This contains sulphate of stron- 
tian ; that, sulphate of barytes. 

What is called Mountain Ridge, is the north 
edge of another ofiset, nearly parallel to the red 
rock, or Ridge Road, ofiset. It is made by the ter- 
mination of all the strata above the saliferous rock; 
as may be distinctly seen in the bank of Niagara 
River immediately south of Lewbton, by standing 
on the Canada shore. [See wood cut farther on.] 
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Od ' disintegratidli and tnlting with alhiiifiMmr 
mi\i it niik*8 a cdtopoood scafcdj lAqtialkd m 
favtilitf . FiAjr and sixtj boibeli of wheat (mr acr*: 
are freqoenllj obtained from this^ ftoil^ Wkhciiit ma^ 
naringt in Brightoii on Genesee Bii^er^in sdme pKrt»* 
of the Holland Porcbaief and other platek whtoh- 
are imderfoyed bj timi rock. 

22. Comritmaous LtMEROOK^ {or S^emd ShM Lnlm^ 
nek.) [Yidi De£ p. 87.] 

Wherever thid atid the last d^seribed rdcks anft 
present, this id always uppermost I hate lor^g 
been accastomed to consider secondary ^helliiltie^' 
rocks as belonging to the same stratam, Whether 
they contain hornstone or not. But the c&nal rocks 
cannot be correctly described without removing 
those which do embrace hornstbne in layers or 
beds, from those which are embraced in calciferocrs 
slate, and do not contain it in similar forms. I do 
not know that this distinction is a tenable one in 
other districts ; because I had no time left for visits 
ing other districts before winter set in, afteir I had 
ascertained the necessity of the separation in the 
canal district t can recollect some localities which 
seem to authorise the separation, and others which 
seem to present obstacles io it At any rate, thia 
method is indispensably necessary in giving a de- 
scription of the canal rocks. ^ 

The rock Which gites name to the village of 
Black tlock, at the eastern extremity of Lake Erie, 
is a shell limerock, containing alternating layers of 
very dark bfown hornstofie. It underlays the whole 
village; though the pyritiferous rock is sometiities 
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iMii Ijmg 0rer> it. in fatdiM. BMk ^f • ik0 gardra 
of W. A. Bird, fi^ vixlcr the iite; of oat pf the fotrt 
tifioatMQf whiidi wMtjbrovii up in the last waor^thft 
pyritiferoii$ rock overlays the coraitiferouit. With 
a few aiich. exeefitioai, tl^A m the. iiBoiediate tiQ^ 
tfj^rlagnqf rock thfou|;bQiit the viliage. It hnm 
ttieouly twiderlaying rock at the ea^t «n4 of Lake 
Erie £>r naoy milesi and perhaps throag^oiit the 
lahole e^Ueot .of the Jake. Bifd's UhnA fsovmto 
wholly of this roek ; aad it forois a naked flat rocky 
abore, at intprrals, to a considerable distapee we^it 
of Fort Erie, on the Canada side. It may be traced, 
by inspecting it at intervals, along the bed and 
banks of the Niagara River, to a little distance 
above the FaNs, where the geodifepous ^erock 
l^aeses under it 

Wherever tb.is rock Uee inuaediately lipon the 
ca)ciferous slate, we may suppose the geodiferoua 
rook wanting, and stili consider this 9n independent 
stratum, distinct from the shell limestone embraced 
in the slate below it It is the only contiiMibcis 
limerock stratum of the canal district, and the only 
one in which I found any hornstooe in layers. It 
is the most cavernous of all rocks. Near the wes): 
side of Schoh^rie*||[^ill, about twelve ipiles south pf 
th^ canal, are several vast cavenvi in this rock. 
A pretty large stream in Carlisle is lost in it £bi! 
two er thnee nules. Bethlehem caverns, twelve 
B^kra sovlb of Albany, are in this rock* It is some- 
what cavernous in Camillus, south of Jordan ; al$a 
at Auburn, near the State Pri89n. The springs at 
Spring Mills on Lake Onjtario, are supposed to find 
their way from Owa$co Lake ^h rough the caverns 
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and bixmd fissures in this rock. It is not in view Hi 
the mills; but it passes aoder the pyritiferoos rock 
in fair Tiew^ several miles op towards the head of 
Cayoga Lake. 

It contains nmnerous petrifactions. I hare seen 
in this rock encrinites, entrocfaites, anthocephaliteSy 
ehamites, gryphites, terebratulites, orthoceritesy 
volutites, tarbinites, common madreporites, retipo* 
rites, hom-ibrm madreporites, favosites, isidites, 
akyonites ; all of which were labelled at my re* 
quest by Le Sueur. Many of these petri&ctiona 
are entirely of bornstone. 

The numerous alternating layers of homstone 
embraced in this rock, render it very durable. 
Probably this is the cause of the shallowness of the 
waters of Lake Erie, compared with the other 
lakes. If the Falls at Niagara are yearly receding 
from Lake Ontario, according to the general opi^ 
nioo, their prepress will be considerably checked 
when they encounter the hornstone layers in this 
rock, which is not a great distance above the Falls* 
The immediate rock at the Falls, the geodiferous 
limerock, presents the visitor with such immense 
quantities of debris, that it is very natural to anti- 
cipate the rapid retreat of this precipice. 

Cuvier is unquestiofmbly correct when he says, 
there have been great changes on this earth — and 
that life has often been disturbed by terrible events. 
But our fancies are often too exuberant in supply- 
ing the deficiencies in matters of fact, when we 
would account for phenomena. The drudgery pf 
collecting facts at a slow pace, is iron fetters to a 
brilliant fancy. 
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2S, PvRiTiPEKous Rock, (or Third Graywacke^ loilh 
Shell Liinerock.) [Vid. Dcf. p. 38.] 

Though this is asterisked under geological np- 
fiienclature among the six proposed names, it is not 
strictly a new name. A similar rock at Whitby, 
and near Charmouth, in £ngland, is called pyritous 
shaie by some of the English geologists. For the 
Bake of uniformity, I, changed pyritous to pyriti- 
ferous. I change shale to rock, because our stratum 
is not always of a slaty form. The, pyritous shale 
of England contains great quantities qf icon pyrites, 
and frequently embraces beds of bituminous and 
sulphurous coal. It is stated, on high authority, 
that when masses of this rock fall ffom the clifls.at 
Whitby, and become moistened with sea-iyater^ 
they take fire and burn ^pontaneously* It is also 
asserted on the same authority, that tremendous 
explosions take place in mines dug into this rock;, 
which are now known to be the explosions of suK 
phuretted hydrogen gas, which is produced by the 
decomposition of water through the agency of the 
iron pyrites. 

The same rock in our district embraces thin 
beds of bituminous and sulphurous coaL Between 
two and three miles down the Cayuga Lake from 
its head in Ithaca, in the east bank, about forty-five 
miles south of the canal at Montezuma, I saw a bed 
of this kind of coal, from the fourth of an inch to a 
full inch in thickness, embraced in thi^ rock. It . 
may now be traced in the naked precipice for ten 
or fifteen perches, Mr. Gideon Phelps gave me 
specimens taken from this rock in the east bank, of 
Owasco Creek at Auburn^ among which I found 
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the saibe kind df Cok\ in Ytrj thin maases. Df; 
Hays, of Canatidfligua, found simtlar b^s of this 
coal five or six miles from that Tillage, in this r^ck 
also. In truth, I am satisfied from what t saw in 
place, and from the numerous specimens shewn me^ 
ihat those thin layers of coal are very common in 
this rock, throughout a great extent of coitntrj. 
As coal beds x>( sufficient extent for working to. 
great profit, are often found in this rock in the 
eastern continent, the inhabitants of such districts 
here should take notice of all appearances of coal; 
fnore particularly, as we do know that the rock 
co!:tains thin beds of the very samq variety of coal 
^hich is contained in it in fingfand. 

In regard to the sulphuretted hydrogen gas pro- 
duced by the iron pyrites embraced in thid rock, 
ours certainly resembles that of Europe. A mile 
south of Niagara Falls, at the west side of the river, 
hydrogen gas issues from the bank i which appears 
to consist mostly of this rock, covered with soil* 
On several tnals by the watch, I judged that about 
five quarts might be collected every minute. It is 
said to give off* a little more at some seasons than 
at others, t took my measures on the 14th of Au- 
gust, 1823. The same gas issues almost in an equal 
quantity near the head of Otsquaga Creek, from a 
rock greatly resembling this; but it seems to be 
one of the highest layers of graywacke« See re- 
flections upon this rock at pp. 88 and 89. The gas 
issuing at both these places, burns with a flame 
perfectly resembling that of the artificial sulphuret- 
ted hydrogen gas. 

All those thin beds of coal lie in a horizontal po- 
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0^off>^ betw^D la^era of the rodk. I ikaw two and 
three 4if those beds in secceisiont one above an^^ 
Other, sepai^ted by lasers of the rock, from ond 
ineb to fbor or five feet in thickness. Therefore if 
any acdident should disclose a thick bed of coal in 
this rock^ it might be lirell to bore for other beds 
beneath it Bilt I should doubt the probability of 
findii^ one of these thin beds terminating verj soon 
in a thick on^, oo following it laterallj between the 
layers of rotk. 

Ail the thin coal beds which I examined. in this 
Fock, were emImiGed between thin layers of iron 
P3fi:ites» Wherevir these were exposed, the.ad^ 
jpiniiig rook was more or less covered with cop 
peraa^ alum^ and epsom salts. The ledges contaioh 
ing th6se substances were perpetually orumbling 
down, and ail beneath the cold beds Was every 
where stained with these salte« 

Tbou^ this rock is distributed over a large area 
of the western paf t of the state of New-York, it is 
oilen juiltrrupted by valleys, lakes, beds df rivers, 
and rtivii^s* Being rtry easily dissolved on ex- 
posul*e to the ediamoti disintegrating agents, ra- 
pidly decomposed by the laws of elective affinity, 
and bekig the uppeifmost stratum known in our 
country, .it ba^ of course passed atray at frequent 
intervals, leaving the naked stratum beneath in full 
view< Though it appears within a^iil^w miles of the 
canal in several litoited patches wAst of Onondaga 
salt springs, I ca^ reccoimeud no place to the Btu<^ 
dent within fifteen milo^ i^ it To obtain a know« 
ledge of all its pecuUarities^ the student should ex^ 
amine the two foUowing locUities. From Fall 
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Creek, a mile north of Ithaca vittage, to where the 
cornitiferous Umerock appears on the east shore 6f 
Cayuga Lake, nearly at a level with the waters ai 
the lake. This foar mile walk will bring into view 
most of its oharacters, inclading the coal, alum, 
copperas, and epsom salts already mentioned. 
The other is on the south side of Lake Erie, be- 
tween fourteen and twenty miles west of fiuftilo 
village. About three miles east and three west of 
the mouth of Eighteen-Mile Creek, will be soffieient 
for examination. 

Where this stratum rests uponrthe undtM^aying 
rock, it is a very brittle scaly slate. It does not 
materially change this character, until we dscend 
the le^^es from fifteen to twenty-five feet. There 
we meet with graywacke4ib» square-faced blocks, 
and sometimes with ranges of blocks of limestone. 
In some localities the upper layers are very pure 
limestone; in others they are a kind of alluminous 
limestone. Generally the soft slate is intermixed 
with the limestone, or alternates with it. The stra- 
tum is about two hundred' and twenty feet 4faick at 
Fall Creejk in Ithaca, and about fifty feet thick on. 
the bank df Lake Erie. 

At Ithaca Falls^ a channel of great de{y(b has 
been cut through the 8out|i bank, for a water counse. 
The high banks of this channel are made up of 
square-faced blocks, which appear to be excellent 
building stone; but on triitl, it is found that the 
great quantity of fine granulated iron pyrites con* 
tained in it, causes rapid decomposition, While h 
strong sulphurous odour is continually given off? 
About two miles north, on the east bank of the lakie, 
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the pyriiiferoiis character of the rock is strikingly 
manifest. Here t4ie perpendicular ledge is about 
6£ty feet bifb« Most of the rocks are filled with 
mtfiute grains of iron pyrites ; besides having no- 
dules of the same, from the fourth of an inch to an 
inch in diameter, every where disseminated in them. 
Vast heaps of the broken down rock, blackened 
with the decomposing and decomposed iron pyrites, 
and giving off a strong sulphurous odour, appear 
along the lake shore under the ledge. 

About two and a half miles north of the head of 
the lake, we may see the comitiferous limerock 
passing under the slate. Their meeting may be 
seen at several other places on both sides of the 
lake^ But from the best evidence I could obtain, i 
am indmed to believe that there are limited fields 
about Auburn, Cana^daigua, and other places, 
wberiB Um» rock lies iipmediately on the calciferous 
slate ; but I found no decisive locality* 

On the south share of Lake Erie, we see this 
rock, from its southeast corner in Hamburgh, eight 
miles from Buffalo, with very little interruption, to 
Stiii^eon Point. It appears from the travels of 
Engineer D. Thomas, that the same rock borders 
the lake to Cattaraugus Creek, and probably much 
farther. We see little but the shelly, rarely ex- 
ceeding twelve feet in height, until we come within 
about three miles of Eighteen-Mil^ Creek. On 
both, sides of this creek, as was before stated, the 
rock is very similar. The loose scaly slate occu- 
pies about twenty-fi;ire feet of the lower part, and 
the rangea of siquare^faced blocks of Kmestbne oc- 
cupy about the same number of feet above-— fre- 
quently interrupted with the slate. 
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The slat j part is remarkaUe ibr IbrniflMfig lOMt 
iperfect petiifactioM. Being veiy soft, the petrifac^ 
tiOM either iail ost, or may be detadied witk tile 
£i)ger9 without breaking ct wounding their meet 
delicate parts. We collected aeyeral dozen peiri^ 
factions in about as many minutes. The ufqper 
part of the ledge is equally rich b orgai^ reeiaios ; 
but it often requires carefol chiaeUicig to disengage 
them from Uie rock. We did iiot coHect maojr 
different kinds. The chief were^ a sub-species of 
anomite in great abundance, favosiles, horn^form 
madreporites, eocrioites, eotrochitesi peotinites^ 
anthocephalites, cardites, orthocerites, torbiiiiteS| 
trilobites, and niilleporttes. The milleporit^ were 
yet white, and had all the reeerit appearances of ^ 
the present branching coral Yocfcs of the ocean* 

No subject appertaiiung to this stratitei was ao 
iolerestii^ to me^ as the iron pyiites connected mib 
the Itmerock. It is mostly attached to the qodur 
suifaces of the layers, in a stalaetitic or masamMary 
form. It is a bright golden yellow, easbracing ios^ 
oieosei quantities of petrifactions. The fietrifiM!'* 
tions are sometimes but superficially eofered with 
the pyrites ; though vast quantities of them may be 
found, which cotisist wholly of this ore. The storjr 
of an old lady whom we had met on the beaoh^ 
that we should find golden clams in the led^e^ 
seemed almost a reality. We collected auisses of 
miaute pyritic an^mites, in which many doMeaaaee 
e«nhraeed wtdhin a few sc^d indiea. 

I found a petrifactiea of the born4bmD SDaArepo* 
rite in this stratum, in which it exhibits^eonolwsiee 
evidence that each joint is a diatlnci aniaMilvjoimed 
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to the prooeediDg in a proliferous manoer, like the . 
leaves of the prickly pear. Whether the oldest 
animal is at the apex or base, does not appear cer** 
tain ;, bat that at the apex is probably- the. oldeBt 

The slaty part of this stratum embraces nume- 
rous globular concretions^ consisting chiefly of a 
kiad of waoke* On breaking a great number of 
these concretions, which were from an inch to a 
Ibibt in diameter, I found that they all contained 
some kind of nucleus, diflfoHng from the enclosing 
matter. The oudeus is frequertly the irregular 
fragnent of a petrifaetion, most commonly of a sty-^. 
lastrite. Sometimes it is. a fragment of limkestone, 
very mlike that variety which is connected with 
thie stratum in layers. 

This stratum is not ii^errupted by any other rock 
from near, the meridian of Onondaga Salt Springs 
ta Lake Erie^ a distance of about one hundred and 
fifty miles. It may be consideKd as almost wholly 
<u^ the south' side of the canal, from five to twenfy* 
five miles distant . Though it is not interrupted by 
any other ro(^, iior covered by any, it is often in« 
terrupted by lakes, rivers and valleys, as before 
stated. 

Its disintegration is very rapid ; but I am not 
well informed in r^ard to the soil it produces. I 
made considerable enquiry respecting it, but ob» 
taioed no decisive information. *The soil probably 
contains about a due proportion of alluminous and 
silicious materials ; and the intermixture of lime* 
stone is favorable to its richness. What efiect the 
imiim3se.<|oantities of iron pyrites Jbave upon vege- 
tatien, requires forther observation. 

19 
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\r. SUPERINCUMBENT CLASS* 

[Vid. Def. p. 380 

24. Amygdaloid, {or Basalt.) [Vid. DeC p, 38.] 

As both rocks in this class are wholly wanting iot 
the canal district^ but little room will be given ta 
tbeoL To say what American rocks are wantfaig» 
appears to be necessary in giving the geol<^ of 
such an extensive district 

The rock marked greenstone trap, near Connec«» 
ticut River in our section, rests upon the amygda« 
loid* It may be said of most of the American loca- 
litiea, that the amygdaloid underlays that rock« 
Generally it lies upon the old red sandstone, or 
perhaps the conglomerate kind of salUerous rock. 
Tbose who treat the superincumbent class as lA- 
oanic rocks, find testimony, at least plausible, in 
this rock. Specimens of it may be found in great 
abondaiioe, which cannot be distinguished by the 
eye from the slag of forges. 

AU the varieties of thb rock may be found in the 
southwest end of Mount Holyoke. Its localities 
may be understood to be given in the descriptioai 
of the next rock, which it always accompanies* 
Some' localities are more prolific in minerals thui 
others. Mn Hitchcock found in this rook, at Deer* 
field on Connecticut River, a little north of ^or 
section, chalcedony, analcime^ ebabaaip, stiiUtOt 
zeolite, agate, sa^donix, poehnite^ &c. These mtn 



iwrals are gaierally contained in ballate or vemiH 
^olar GaTitiet. Fn^mento of this rock, op expAt 
enire, part witb most of tfaiMe minerals, and afiei^ 
wards exhibit fheiippearaiieci oCwornHailteo. l9g4. 

2d. GaEBfrsTon Taaf, (arj^ew€^ Fietn Trap.) . 

8ttpfK>Be this rock to bare once been a cotitinuoua 
ctratbm, ft^om the north part of the etate of Madea-^ 
cfaus^tlii to New-Haven in Cofifneeticat* Theo 
i#ti)ip66e a great prbpot^onof thi&rock should paaa 
awaj bj disintegration or otherwise,' leaving dfo 
tached formless masses at irregular intervals. This 
would produce just such a series of greenstone trap 
hills and mountains, as we now see in that district 

The same rock constitutes the well-known Pali* 
aadoes, on the west bank of the Hudson, below the 
Highlands. These latter rocks have been fully de- 
scribed by Dn Akerly, Mr. Pierce and others. Mr. 
Hitchcock has also given an ample history of the 
trap rocks of the Connecticut River range. The 
polyhedral columns at Deerfield, in Mount Holyoke, 
and in the Palisadoes, should be visited by every 
American geologist. See Geological Index. 

It has been asserted by some geologists, that we 
have no basaltic rocks in North America. We are 
required to yield implicit assent to this declaration, 
because it has been asserted by some persons who 
have seen basaltic rocks in £urope. I have seen 
three joints of basaltic columns from Giant's Cause* 
way, and specimens from several other places in 
Europe, which are considered as standard locali* 
ties. I have compared them with our basaltic^ or 
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BoperiDCombent rocks, not only hj the eye, bnf by 
all the gii^en iMts* I can ^iseover no difference 
between the foreign rocks, and speciinena which I 
select at the west end of Mount Holyoke. Surely 
we may select specimens here which differ from 
any European bpecimens that I hare seen ; but we 
can find the same difference l>etween parts of the 
same rock here, not twenty feet distant from each 
other. In comparing our basaltic rocks with those 
of Europe, it should not be forgotten^ that the vei^ 
nerals disseminated in those of both countries are 
generally the same. 






imaOA&A FALLS. 

WiA Ae rocks in the east bank^ from a Utile above the 
FaUs^ to Lewiston, 




Double lines, the bed of the river. 
A — the pyritiferous rock. 
]»— the comitiferous limerock, 
c — ^the geodiferous limerock. 
D— the calciferous slate. 

E — the ferriferous sandrock, with a red fillet of 
iron ore at its lower surface. 
F — the ferriferous slate. 
G — the grey band. 
H — the saliferous rock. 
A— the falls, 150 feet 
B — ^Lewiston. 



Note* Tbe pjritiferoot rock will IMC be found itt fiur view here ^ 
Imt it la very perfect from eight to eighteen miles west of Boffiilo^ on 
lake Erie. The eomitifereiis rock is most perfect at Black Rock. 
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If we suppose our primitive rocks to b6 the mpst 
elevated at their out-cropping edges, while the 
transition and secondary rocks are less and less 
elevated as we recede from the primitive range,' 
and that they are all nearly co-extensive, though 
not alt in view, we shall accommodate our views of 
them to the Wernerian system of arrangement 
There appears to be nothing in our district at va- 
riance with the general outline of this scheme, if 
we study and compare attentively the rocks which 
underlay our hills and valleys. 1 believe that all 
the important hills and valleys in our district may 
be shewn to have originated in the different tex- 
ture of the rock strata. We will suppose the sur- 
face of our district to have been originally a regular 
inclined plane, from Savoy in the Green Mountain 
range of gneiss, to the south shore of Lake Erie. 
We will now leave out of view the iron, salt, and 
coal formations adjoining the canal — ^keeping our 
view about twenty miles north of the north line of 
Pennsylvania, and crossing Catskill Mountains. 

The first interruption in our inclined plane, is in 
the range marked Adams in our section. Why 
does this deep abrupt valley occur so near the 
high primitive range of gneiss, hornblende rock, 
and granular quartz ? The answer is not conjee- 
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taral, but certaio. This "ftSXitj 19 onderlayed by 
granular limerock. If its out-cropping edge was 
once as high as that of the gneiss, being subject to 
both disintegration and chemical decomposition, it 
would have so far outrun the gneiss in the race of 
dissolution, as to form a valley by its side. A little 
south of our section we have a distant view of 
Saddle Mountain, rising abruptly west of Adams 
valley. This mountain is chie0y gneiss, granular 
quartz, and other durable rocks. At Williams 
College is a return of the limestone, and on it an 
extensive valley. 

The mountain ran^ west of Williams College js 
chiefly the oldest and most durable kind of primi- 
tive argillite. The deep narrow valley of the Ljittle 
Hoosick is upon sparry limerock. West of this 
valley, the Petersburgh Mountain jls capped with 
the hard rubUestone variety of graywacke. A9 
we approach th^e valley of the Hudson, we find the 
rains of once continuous strata, which are subject 
to rapid disintegration; such as soft graywacke 
slate, metalliferous limestone, and soft transition 
argillite^ The brow of the hill a little east of the 
Hudson, is still defended by a range of calciferow^ 
sandstone. If we incline a few degrees to the souths 
we see the Catskill Mountains rising to a great 
height On examining their upper rocks, we find 
them to be chiefly the hardest kind of rubblestone 
graywacke, and very hard old red sandstone. 

If we extend our examinations in all directions, I 
think we shall find the same law every where giving 
rise to hills and valleys. But there are sQme deep 
narrow chasms which cannot be, explained in this 
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Wny ; &uch as the chasm tbrougti which the HqdsoQ 
passes in the Highlands, and through which the 
Mohawk passes at the Little Falls. 

The beds of rivers and Jakes are but valleys, ra- 
▼ioes, or chasms ; and must have originated in the 
aame manner. Waters ofien wear their original beds 
deepef, or break down tbeir confines and change 
their courses. But we are compelled to admit that 
hills and vallejrs were formed first, and that after- 
wards water began to descend the inclining sides 
of the hills, and to collect or march onward through 
the valleys. The Hudson has its bed at the west^ 
ern margin of the softest variety of argillite, just 
where the hardest variety of gray wacke commences, 
most of the way from Fort Edward to near the 
Highlands — a distance of about one hundred and 
fifty miles. Salmon River, which flows into Lake 
Ontario, the west branch of Fish Creek, and the 
Mohawk almost to Little Falls, coincide with a na- 
tural and continuous geological boundary. They 
follow the southwestern margin of a soft variety of 
graywacke slate, just where the millstone grit, fer- 
riferous sandrock, and other hard rocks conlimence. 
After passing the Little Falls, the Mohawk follows 
the southern limits of the limestone and sandstone, 
which skirt the primitive spurs from Macomb^s 
Mountains ; while on the south side of it, the hard 
graywacke, in subsiding ridges from Catskill Moun- 
tains, terminates more or less abruptly for a consi- 
derable distance. 

Lake Champlain is at the western termination of 
the transition, and perhaps secondary, rocks of 
Vermont, and at the eastern side of the primitive 

20 
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^cki of MacomVs Mountain^. Lake Ontarw 
stretches along the northern margin of the soft sa**^ 
liferous rock of the canal district. 

From these, and numerons other cases whtck 
might be cited, it is manifest that great rivers and 
lakes, whose beds are circamscribed by rocks, 
often form imjUortant geological, as well as geogra- 
phical boundaries. 



VAUSIJm DlFFEREJrCES /JV OEOLOGICAL NOMENCLATUm. 



It is suggested in the Supplement to Rees^ Cy* 
dopedia, that the British geologists were merely 
engaged in looking for German rocks in Britain, 
until Bakewell ventured to look at British rocks as 
such. We may with equal propriety say, that 
American geologists, with few exceptions, have 
been engaged in looking for German, French, and 
British rocks, to the exclusion of our own. 

Nothing is so desirable to an American geolc^i^t, 
as to be able to identify the rocks of the eastern 
continent with those of bur own ; and he may go 
farther in this science with success in that particu* 
lar, than in any other department of natural history. 
But if transition trap, primitive silicious slate, pri- 
mitive gypsum,* and the chalk basins of £urope, 
are not to be found in America, shall we make our- 
selves ridiculous in our own estimation, by insisting 
on their presence, and by giving them their allotted 
places in our systems ? Or shall we exclude from 
our list of rocks our vast iron formation, because 
similar rocks have never been found in the eastern 
continent, excepting a few limited patche9 or beds? 

* See Maclure's Letter, Silliman's JoumfJ; Vol I. p. 211. 
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We should delight to find a chalk basin in our ae-- 
condary district, with all the interesting contents of 
the Paris basin, described by Cuvier and Brong- 
niard. But we have no chalk in North America ; 
consequently we can ne?er eipect to find those 
interesting substances, which figure so admirably in 
European treatises. 

I hare a learned and raluable friend, who stands 
among the highest list, and who understands every 
body's merit better than be does his own^ continual* 
ly urging me to treat our granular quartz and gra* 
nular limestone as mere beds. As these rocks are 
thus treated in Europe, be supposes I may do the 
subject justice by describing them as very large 
beds. But if these are to be treated as 8obordt«> 
nate rocks or beds, they must be subordinate to 
the mica slate, or takose slate perhaps. In our 
district, they occupy at least ten times the area of 
both slate rocks. The question resolves itself as 
follows: Because these rocks are found in small 
beds in Great Britain, shall we make beds of those 
in our district, which occupy an area equal to one 
sixth of the whole island of Great Britain? Would 
not a student in geology be as much embarrafised 
at such an arrangement, as the student in geography 
at seeing the continent of America set down as a 
l^etty island, included in one of the sea-board 
counties of England ? However we may have dege-* 
nerated from the original stock of our ancestry^ 
even Buffon would be obliged to admits that our 
granular quartz rocks still hold their heads a4 
mountain heights, excepting interrupted intervals^ 
for tbr^e or four hundred miles in a north aiid south 
direction. 
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American geologists differ considerably on the 
'Subject of namiBg our hornblende rocks. Maclure 
does not jet give a decisive opinion ; but he ex- 
cludes from American rocks so manj of the Euro- 
pean subdivisions, that be seems upon the point of 
admitting but one stratum of hornbleade rock, be- 
sides the superincumbents. Mr« Hitchcocki who 
bas given much attention to the New-England 
rocks, still retains numerous subdivisions of this 
rock. He is verj tenacious of European names, 
and is equally ingenious in compelling our rocks to 
submit to thiem. Probably no American is more 
competent to perform this work ; and as the Ame- 
rican nomenclature for primitive rocks is not well 
settled, Mr. H.'s views of them was considered of im- 
portance by Mr. Van Rensselaer. At his request, Mr. 
H. prepared the annexed profile and explanations. 

Though Mr. H.'s section does not in all places 
coincide with the general one, there will be no dif- 
ficulty in comparing all the important parts. From 
Worcester to Boston, they cross the same rocks. 
Mr^ H.^s divisions are all included in what I con- 
sider as one indivisible hornblende rock, though it 
passes into numerous varieties. It is my opinion, 
that ten or twenty more subdivisions could be made 
with as much propriety as any. one of these. And 
I assert, that I can shew many lopalities, where all 
those subdivisions can be seen in the same conti- 
nuous layer of the same rock. By publishing Mr. 
fiL's sectioUf Mr. V. R. furnishes the means of stu- 
dying these rocks, without being subject to the 
views and specu^atioM of individuals, who feel 
eompelled to depart in this particular from Euro- 
pean nomenclature. 
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This section extends from Boston to the west 
line of PlainfielcL It comprehends all the rocks with 
which I am acquainted, on a belt at least ten miles 
in width. Near the Connecticut, I have introduced 
some rocks from a greater distance than this. It is 
obvious by itispection, that the western part of the 
section is most perfect. In that part I have been 
able to assign to the several rocks their relative 
super-position. But in the eastern part, I have not 
facts enough to enable me to do this ; and I have, 
therefore, separated the several formations bj per* 
pendicular lines. In the vicinity of Boston, I do 
not profess to be very accurate, not having examin- 
ed the rocks there with sufficient attention. I only 
put down such as I have noticed in travelling over 
the ground hastily two or three times. But I trust 
Dr. Webster will supply my deficiencies, by send<^ 
ing you an accurate section from Boston to Wor-i 
cester.* I have not been particular to lay off dis- 
tances; but the names of the towns and rivers 
which are inserted, will mark out the situation of 
the rocks with sufficient accuracy. From the ne- 
cessity of employing a double scale on such sec- 
tions, it is well known that the true dip of the strata 
cannot always be exhibited. The following re-' 
marks (beginning with the rocks at Boston, and 

* Dr. Webster generously volanteered in aid of Mr. V. R.'s ob- 
ject ; but an accident happened which nearly cost his Ufe^ while be 
was engaged among those rocks. A. E. 
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proceeding westeriy) will perhaps assist in under- 
standing the section : 

Sienite. — Dr. Webster informed me, that the onlj 
rock ever found in situ in Boston, was of this de- 
dcription« 

JlrgiUite passing into greenstone #/ate.— -This occurs 
in Brighton, and sometimes becomes (so far as hand 
specimens enabled me to decide) real greenstone 
slate. The strata dtp to the southwest. 

Pudding «tofte.-^Also in Brighton. This is the 
same as the Roxbury pudding stone. I do not pre- 
tend to say idiether it be gray wacke. - 

m^mygdcJoid.'^l know but little concerning thb 
rock, and may even be mistaken concerning its 
true place in the section. 

Transition argiUite.^^This^ as well as the stratum 
described above, belongs most certainly to the 
transition class of Werner. 

Greenstone and sienite* — I include in these terms 
those rocks that have been sometimes called green- 
stone porphyry, sienite porphyry, epidote, and 
common greenstone, &c. It ought here to be re- 
marked, that all the greenstone occurring in the 
vicinity of Boston, is very different in its appear- 
ance from the greenstone occurring along the Con- 
necticut River. , 

Petrosikcious porphyfyk-*-Thi& is very similar to a 
rock of the same name occurring in Lynn, Maiden, 
&c. and has similar associations. 

Greenstone and ^itfm/€«— Same as that just de- 
scribed. 

Diluvium. — I use this term as explained by Phil- 
lips & Conybear, in their last work on the geology 
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of England and Wales. It might With proprietjr 
have been marked in several other places on the 
map. By introducing the rocks occttfriag a few 
miles either north or south of Sudbury, it might 
have been excluded in this place. 

Sienitic granite pauing into nenite^^ThiB stratum can-^ 
not be called sienite, i think. Much of it approach- 
es nearer to true grinite ; and I am disposed to 
regard the whole as the nock which I^. MT^ulbch 
so well described by tke name of sienitic granite. 
(Trans. Geolog. Soc. vol IIL p. 335.) if it gra* 
duates, as I am indtned from a hasty examination 
to bdieve it does^ on the one side into pure granitCt 
and on the other into transition sienite, it will not 
agree with some of the remarks made by that dis- 
tinguished geologist upon these two rocks. In tbis 
rock, a few miles west of Sudbury causeway; I no-« 
ticed a distinct vein of a dark compact greenstone. 
These veins are not uncommon in siedite and sie- 
nitic granite, in the vicinity of Boston. 

Hombkwk slate^ becoming greenstone sktte.-^Tke 
hornblende slate passes into greenstone idate as 
one goes easterly. Some, perhaps, would denomi- 
nate the whole hornblende slate. The layers are 
nearly perpendicular, and run nearly east and west. 

Mica slate^ often porphyritic and takom^-^The crys- 
tals of felspar vary from a mere line to more than 
an inch in diameter. 

^ Granite. — This is described in the Index to the 
Geology of the Northern States. 

Diluvium. — ^This stratum comprehends the VdUey 
in which Worcester stands. 

Taicous state. — ^Tiiis appears for a mile or two in 
passing west from Worcester. 
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Gneiss. — Sometimes beds of mica slat^ are inter- 
posed, and beds and veins of granite are very fre- 
quent, and often extensive. In Brookfield, I found 
a)>undanqe of precious garnet in this rock. 

jMica shUe with beds of gneiss. — In passing along. 
the ^t^e road from Northampton to Boston, littie 
else appears in this part of the section, but mica 
8|^e;.7et more northerly the gneiss is abundant 

JPorphyritic gramte.T-ThiQ is a coarse grained gra- 
nite, and is probably the same range that occurs in 
Wiiif^hester, Hinsdale, and in New- Hampshire. 1 
cannot say wheth^ it occuf-s in beds, or is funda- 
m^ntali 

J^ica slate. — Sometimes containing beds of gneiiss* 

Gneiss. — ^Somelim^s aiternating with mica slate. 

J^rnblende jhte^-^l am in doubt whether I have 
glf^en the tru^ relative position of this anomalous 
rock. For a more particular description of this, 
an(} all the rocks hereafter to be mentioned, see 
Ameri^^^nfFpunml of Science, vol, V. p. 1 to 86. 

Sienitie granite. (M'Cui)— Abqqdant in Belcher- 
tpyrn ijind jUqdlow. 

.fpQ^lforwfticm.'^F or a description of the varieties 
of rocks comjprehended under this terq», see Jour- 
nal of $9ien?;e, vol. VI. p. 61. . 

Greenstone. — See as above, p. 44. 

Qlijl red ^qm^stQn^. — The greenstone forms a vast 
bed, so far as I can ascertain, between this ^ock 
a^d the CQ^l forqiation. 

JllternafiQns ofgrqnite with mm slate. — The granite 
^Sdwt^ pr^ominat^s; but I am satisfied that it is 
iR bft^s i»J»iqa slate. 

21 
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Old red sandstone. — ^Amherst Collegiate Instiiutioi^ 
stands very near the line of janction of this rock 
with the granite. 

Coal formation. — ^Mount Toby rests immediately 
upon the granite and mica slate ; but in order to 
give the geological position of Amherst College, it 
was necessary to introduce the old red sandstone, 
(which also reposes on granite in Amherst,) partly 
between this mountain and the granite. 

jJttuvium.'^Wong the Connecticut. 

Greenstone. — ^Forming a bed between the coal 
formation and the old red sandstone. 

Old red sandstone.— ^Fovn^ug the mountain east of 
the village of Deerfield. 

AUuvium^ — ^Along Deerfield River. 

Sienitic granite. — ^Very similar to that in Belcher- 
town and Ludlow. It extends from Whately to 
Northampton, 

Primitive greenstone andsienite. — Most of the green- 
stone is schistose ; and where this structure is lost, 
it passes into beautiful sienite. 

JirgiUite. — ^This is introduced from Leyden, fifteen 
miles to the north of Whately. In Leyden, its re- 
lative position as is given on the section. 

Mica slate and coarse limestone. — See Journal of 
Science, vol. VI. p. 37. 

Mica slate. — Very irregular and tortuous in ge- 
neral. 

Hornblende slate and mica slate alternating. — ^This 
may be seen in Shelburne, Heath, Colrain, &c. 

Mternations of granite with mica slate. — In Conway, 
Goshen, Ashfield, Chesterfield, Williamsburgh, 
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Westhampton, '&c. Towards the central parts, the 
granite greatly predominates. 

Mka slate. — Folia perpendicular, or leaning a 
little to the east 

Takom shte.^^lxi the west part of Plainfield. I 
have traced this stratum twenty miles north <)f 
Plainfield, into Vermont 

Chhrite 9late.-^^h\% stratum is introduced frooi 
Whitinghanii Vermont. It is narrow, but well cha^ 
iracterized. It is succeeded in Whitingham by 
mica slate on the .west 

E. HITCHCOCK, 

To the Ifon. Stbfhen Vak RensselaeKp 
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